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tABSTRACTI ' 
[OBJECT] 

TO provide compounds with excellent interferon inductivity 
[SOLUTION HEANS] 

A 1- (substituted aryl)al]9yl-lH-imidazo[4,5-cJquinoline-4- 
amine derivative represented hy general formula (1) • 

wherein is a group COr', SO^V, NR"r", etc., R» and r' are 
hydrogen atoms or alkyl groups; R* is a hydrogen atom, alkyl 
group, etc.; R» la a hydrogen atom or alkyl group; R* is a 
hydrogen atom, alkyl group, etc.;. r' is a hydroxyl group, alkyl 
group or alko:qr group; r' and R* are hydrogen atoms or alkyl 
groups; R" is a hydrogen atom, alkyl group, etc.; r" is a 
hydrogen atom, alkyl group, alkanesulfonyl group, etc.; m is 0-1, 
n is an integer of 1-3; X is an alkylene chain or the carbon 
chain represented by CH=CH; Y is a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines represent single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 
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1. A 1- (substituted aiYl)alkyl-lH-iiiddazopyricLlnG-4-amine 
derivative represented by the following general formula (I) : 



wherein is a group represented by CQr\ SO^NrV, CONR'r*, NR"r" 
or C(R")=N0H, or a hydroxyl group or cyano group; r' and r' are 
the same or different and represent hydrogen atoms or lower 
alkyl groups; R* represents a hydrogen atom or a linear or 
branched alkyl group of 1*10 carbon atoms which may be 
substituted with one or more hydroxyl groups, lower alkoxy 
groups, cyclic alkyl groups or halogen atoms; R represents a 
hydrogen atom or lower allgrl group; R* represents a hydrogen atom, 
lower alkyl group, lower alkoxy group or halogen atom; R^ 
represents a hydroxyl group, lower alkyl group or lower alkoxy 
group; r' and R* are the same or different and represent hydrogen 
atoms or lower alkyl groups; r" represents a hydrogen atom, 
lower alkyl group or benzyl group; R^ represents a hydrogen atom, 
lower alkyl group, benzyl "^roup, lower alkanesulfonyl group, 
lower alkanoyl group, substituted or unsubstituted carbamoyl 
group, substituted or unsubstituted thiocarbamoyl group or 
substituted or unsubstituted benzenesulfonyl group; r" 
represents a hydrogen atom or lower alkyl group; m represents an 
integer of 0-1, n represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; Y represents a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown Isy solid lines 
and dotted lines are single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 

DETAILED DESCRIPTION OF THE INVENTION 

Technics] Field of thfi Tnypntinn 

The present invention relates to a novel 1- (substituted 




(1) 



- 2 - 



aryl)al]cyl-lH-imidazopyridiiie-4-amine derivative or 
Pharmacologically acc^table salt thereof, which induces 
biosynthesis of interferon and is useful as an antiviral agent 
or anticancer drug. 

Prini- aT-f 

compounds with a lH-imidazqByridine-4 -amine skeleton have 
been disclosed, . such as the conpounds with anti-viral action 
mentioned in Japanese Unexamined Patent Publication Ho. 60- 
123488, including l-isobutyl-lH-ii„idazo[4, 5-c]quinoline-4-amine 
(common name: imiquimod) and l-(2-phenylethyl)-lH-imidazo[4,5- 
cJquinoline-4-aiaine, but absolutely no lH-imidazopyridine-4- 
amxne derivatives Jiave hitherto been known having substituents 
wxth functional groups such as sulfamoyl, carbamoyl, amino, 
amido, sulfonamide, cyano, carboxyl, ureido, thioureido, 
hydroxyiniinomethyl or hydrw^l groups on the aromatic ring of 
the primary arylalkyl group, such as according to the present 
invention. 

The aforementioned imiquimod is known to have interferon 
biosynthesis-inducing action as described in Journal of 
Interferon Research, Vol.14, p.81 {1994} and elsewhere, while 
compounds with similar action are also known, such as 2-amino-5- 
bromo-6-phenyl-4{3H)-pyriaidinone (common name: bropirimine) 
iJoumal of Medicinal Chemistry, ,vil.23, p. 237 (1980) J and 2,7- 
bis[2-(diethylamino)etho^]-9H-fluoren-9-one (common name: 
tilorone) (The Merck Index, 12th Edition, 9581); however, as of 
the time of this writing it cannot be said that their activities 
are sufficient. 

It is an object of the present invention to provide novel 
compounds with excellent interferon inductivity which are useful 
for diseases caused by viruses, such as rheumatoid arthritis, 
warts, hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
Means for Solvi'Tmr h>.o p^^^^^i p^^^. 

As a result of diligent research aimed at achieving the 
object described above, the present inventors have completed the 
present invention upon the finding that novel 1- (substituted 
aryl)alkyl-lH-imidazopyridine-4-amine derivatives having 
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•substituents with functional groups such as sulfaaoyl, carbamoyl, 
amino, aaddo, sulfonamide, cyano. carboac/i, ureido, thioureido. 
liydroxyiminomethyl or hydroxyl groups on the aromatic ring of ' 
the primary arylalkyl group, and pharmacologically acceptable 
salts thereof, have excellent interferon inductivity. 

In other words, the present invention relates to 1- 
( substituted aryl)alkyl-lH-imidazopyridine-4-amine derivatives 
represented 1^ the following general formula (1) : 




(I) 



wherein R* is a gro^p represented by COR', SOjm*R\ CONR'r*, NR"r" 
or C(r")=noh, or a hydrosqrl group or cyano group; r' and R* are 
the same or different and represent hydrogen atoms or lower 
alkyl groups; R* represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydroxyl groups, lower alkoxy 
groups, cyclic alkyl groups or halogen atoms; r' represents a 
hydrogen atom or lower alkyl groi«>; R* represents a hydrogen atom, 
lower alkyl groi«), lower "alkoxy group or halogen atom; r' 
represents a hydroxyl group, low^f alkyl group or lower alkoxy 
group; R* and R* are the same or different and represent hydrogen 
atoms or lower alkyl groups; r" represents a hydrogen atom, 
lower alkyl group or benzyl group; r" represents a hydrogen atom, 
lower alkyl group, benzyl group, lower alkanesulfonyl group, 
lower alkanoyl group, substituted or unsubstituted carbamoyl 
group, substituted or unsubstituted thiocarbamoyl group or 
substituted or unsubstituted benzenesulfonyl group; r" 
represents a hydrogen atom or lower alkyl group; m represents an 
integer of 0-1, n represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; Y represents a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds, 
and pharmacologically acceptable salts thereof. 
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• [Preferred Uode of the Invention] 

branched Ufcyl sr^p. „f j.^ rwresroted by r' 

there nay be mentioned neUnrl - , , oy k 

butyl, isobutyl. s^.^ZT^tj^^ ' ""^- 

jr*/ sec OTcyi, tert-butyl, n-pentyl. ±sonen^v^ 

neopentyl. n-hexyl, n-heptyl, n-octyl, ri-no„yl 

^esT^i:i °' -^^'^^ ^ substT ^teTo; 

Propoxy, isopropo^, n-butoxy. isobutoxy, sec-butoxy, t^t- 

" °' '^^'^^ -hlch »ay be 

substituted on these alJ^l groups there ^y be mentioned 
cyclopryl, cyclobutyl, cyclppentyl, cyclohexyl, cycloheptyl, 
etc and as exan«,les of halogen ato»s whidi „«y be substituted 
on these alkyl groups there may be mentioned fluorine, chlorine, 
bromxne and iodine. As examples of lower alkoxy groups 
represented by r' and there nay be mentioned metho^, ethoxy. 
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert- 
toutoxy, etc., and as examples of halogen atoms represented by r' 
there may be mentioned fluorine, chlorine, bromine and iodine. 
AS lower allcanesulfonyl groups represented by r" there may be 
-ntxcned methanesulfonyl, prppa^ekulfonyl, butanesulfonyl, etc., 
and as lower alkanoyl grbups represented by r" there may be 
mentioned acetyl, propionyl, butyryl, etc. As exanples of 
sltiHT " ^^-^ituted or unsubstituted carbamoyl group, 
substxtuted or unsubstituted thiocarbamoyl group or substitLd 
or unsubstxtuted benzenesulfonyl group represented by r" there 
»ay be mentioned lower alkyl groups, lower alkoxy groups, 
halogen atoms, etc. » v , 

The conpounds represented by general formula (l) above 

ITcZTll '° ""^ """^'^^^ ^« Pharmacologically 

acceptable salts, and the bases may also be dissociated from the 
produced salts, depending on the need. 

As examples of pharmacologically acceptable salts of the 
confounds represented by general formula (I, above according to 
the xnvention there may be mentioned acid addition salts, a^ 



Tcid T!f ^""'^-'^^^ °f hydrochloric acid, hydrobrondc 

acid, l^oiodic acid, nitric acid, sulfuric acid, phosphoric 
acid, etc. and organic acid salts of acetic acid, i«ileic acid 
fumaric acid, citric acid, oxalic acid, ™alic acid, 
methanesulfonic acid, p-toluenesulfonic acid, aandelic acid, 10- 
canphor sulfonic acid, tartaric acid, etc. 

Optical isomers may be present for con^jounds with asymmetric 
carbons among the confounds r^resented 1^ general formula (I) 
above according to the invention, and these optically active 
species and their mixtures are also encon^assed by the present 
invention* 

Also, the compounds represented by general formula (i) above 
according to the invention and their pharmacologically 
acceptable salts may exist in any desired crystalline form 
depending on the production conditions or they may exist as any 
desired hydrates, and these crystalline fo^ and hydrates, as 
well as mixtures thereof, are also encompassed by the present 
invention. 

As preferred modes of the 1- (substituted aryl)alkyl-lH- 
iinidazopyridine-4-amine derivatives of the invention there may 
be mentioned the compounds mentioned in the examples provided 
below, as well as the following compounds and their 
pharmacologically acceptable salts, with the understanding that 
the invention is not limited to these. 

(1) l-I2-[4-(l-aminoethyl)phenyl]ethyll-lH-imida2o[4,5- 
c] quinoline-4-amine 

(2 ) 1- 12- [4- (l-aminoethyl)phenyll ethyl] -2-methyl-lH-imida»oC4, 5- 
c] quinoline-4-amine 

(3) l-[2- [4- (l-aminoethyl)phenyl] ethyl] -2-ethyl-lH-imida2ot4, 5- 
c] quinoline-4-amine 

(4) 1-12- [4- {l-aminoethyl)phenyl] ethyl] -2-n-propyl-lH- 
imidazo [4, 5-c]quinoline-4-amine 

(5) l-[2-I4-{l-aminoethyl)phenyl]ethyll-2-n-butyl-lH- 
imidazo [4 , 5-c] Quinoline-4-amine 

(6) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-cyclopropylmethyl-lH- 
imidazo [4 , 5-c J quinoline-4-amine 

(7) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] -2-ethoxymethyl-lH- 
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omidazo [4 , 5-c J qulnoline-4 -amine 

(8) l-[2-[4-{l-aminoethyl)phenyl]ethyll-6,7,8,9-tetrahydro-lH- 
imidazo [4 , 5-c] quinollne-4-ainine 

(9) 1- 12> [4- (l-aninoethyDphenylJetlvl] -6,7, 8, 9-tetralvclro-2- 
methyl-lH-iinidazo [4 , 5-c] quinoline-4 -amine 

(10) l-I2-I4-(l-aiiiinoethyl)phenylJethyl]-2-ethyi-6,7,8,9- 
tetrahydro-lH-imidazo [4 . 5-c 1 quinoUne-4 -amine 

(11) l-I2-[4-{l-aminoethyl)phenylJethyl]-6,7,8.9-tetrahydro-2-n- 
propyl-lH-imidazo [4 , 5-c] qviinoline-4 -amine 

(12) l-I2-t4-{l-aminoethyl)phenylJethylJ-2-n-bUtyl-6,7,8,9- 
tetrahydro-lH-imidazo [ 4 , 5-c ] quinoline-4-amine 

(13 ) 1- [2- [4- (l-aminoethyl)phenyl J ethyl] -2-cyclopropylaiethyl- 
6,7,8, 9-tetrahydro-lH-imidazo [4 , 5-c ] quinoline-4 -amine 

(14) l-[2-t4-(l-aminoethyl)phenyl]ethylJ-2-etho3QTnethyl-6,7,8,9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(15 ) 1- [2- [4- (1-aminoetlvl) phenyl ] ethyl J -1 , 6 , 7 . 8- 
tetrahydrocyclppenta [b] imidazo £4 , 5-d] pyridine-4-amine 

(16 ) 1- 12- (4- (1-aminoethyl ) phenyl J ethyl] -1,6,7, 8- tetrahydro-2- 
methylcyclppentarb] imidazo [4, 5-dlpyridine-4-amine 

(17) l-I2-[4-(l-aminoethyl)phenyllethyll-2-ethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(18) 1- [2-[4- (l-aminoethyDphenyllethyll-l, 6, 7, 8-tetrahydro-2-n- 
P^opylcyclopenta[bJimidazoC4,5-d5Rirridine-4-amine 

(19) l-r2-[4-(l-aminoethyl)phenyllethyli-2-n-butyI-l,6,7,8- • 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(20) 1- t2-[4-(l-aminoethyl)phenyllethyl]-2-cycloproRylinethyl- 
1. 6, 7, 8- tetrahydrocyclopenta [b] imidazo [4, 5-d] pyridine-4-amine 

(21) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] -2-ethoxymethyl-l, 6,7, 8- 
tetrahydrocyclopenta [b] imidazo [4. 5-d] pyridine -4 -amine 

(22 ) 1- [2 - [4- (1-aminoethyl ) phenyl ] ethyl ] -1 , 6 , 7 , 8 , 9 , 10- 
hexahydrocyclohepta [b] imidazo [4 . 5-d]pyridine-4-amine 

(23) l-[2-[4- (1-aminoethyl ) phenyl ] ethyl ] -1 , 6 , 7 . 8 , 9 , 10-hexahydro- 
2-methylcyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(24) 1- [2- 14- (1-aminoethyl ) phenyl] ethyl] -2 -ethyl-1 , 6, 7 , 8, 9, 10- 
hexahydrocyclohepta [b] imidazo 14 , 5-d]pyridine-4-amine 
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<25) l-r2-f4-(l-aininoetliyl)phenyl]ethyl]-l,6,7,8,9,10-hexaliydra- 
2-n-propylcyclohepta [b] imidazo [4 , 5-d] pyridine-4-ainine 

(26) l-I2-[4-(l-aininoethyl)phenyl]ethyl]-2-n-butyl-l,6,7,8,9,10- 
hexalvdrocyclohepta [b] Imidazo [ 4 , 5 -d] pyridine-4 -amine 

(27) l-[2-t4-(l-aminoethyl)phenyl]ethyl]-2-cyclopropylmethyl- 
1,6,7,8,9, 10-hexalQrdrocyclohepta [b] imidazo 14 , 5-d] pyridine-4 - 
amine 

(28) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] 72-ethoxymethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta fb] imidazo [4 , 5-d] pyridine-4- 
amine 

(29) N- [l-(4- [2- (4-amino-lH-imidazo[4, 5-c]quinoline-l- 
yl ) ethyl ] phenyl ] ethyl ] ace tamide 

(30 ) N- tl- [4- [2- (4-amino-2-methyl-lH-imida2o [4, 5-c] quinoline-1- 
yl) ethyl]phenyl] ethyl] acetamide 

(31) N- [1- [4- [2- (4-amino-2-ethyl-lH-imidazo [4, 5-c] quinoline-1- 
yl)ethyl]phenyl]etlvl] acetamide 

(32 ) N- [1- [4- [2- (4-amino-2-n-propyl-lH-imida20 t4,5-clquinoline- 
1-yl) ethyl] phenyl] ethyl] acetamide 

(33 ) N- [1- [4- [2- (4-amino-2-n-butyl-lH-imidazo t4,5-c]quinoline-l- 
yl) ethyl] phenyl] ethyl] acetamide 

(34) N-[l-t4-[2-(4-amino-2^-cyclopropylmethyl-lH-imidazoI4,5- 
c ] quinoline-l-yl ) ethyl ] phenyl J ethyl ] acetamide 

(35) N- tl- [4- [2- (4-aiiiino--2-ethoxjTnethyl-lH-indda2o [4,5- 
c] quinoline-l-yl )ethyl]phenyl] ethyl] acetamide 

(36) N- [1- [4- (2- (4-aitiino-6,7, 8, 9-tetrahydro-lH-imidazot4, 5- 
c] quinoline-l-yl) ethyl]phenyl] ethyl] acetamide 

(37) N-[l-t4-[2-(4-amino-6,7,8,9-tetrahydro-2-methyl-lH- 
imidazo [4 , 5-c ] quinoline-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(38) N- [1- 14- (2- (4-amino-2-ethyl-6 ,7,8, 9-tetrahydro-lH- 
imidazo [4, 5-c] quinoline-l-yl) ethyl]phenyl] ethyl] acetamide 

(39) N-[l-[4-[2-(4-amino-6,7,8,9-tetrahydro-2-n-propyl-lH- 
imidazo(4,5-c]quinoline-l-yl)ethyl]phenyl]ethyl] acetamide 

(40) N- [1- [4- [2- (4-amino-2-n-l3utyl-6, 7, 8, 9-tetrahydro-lH- 
imidazo [4 , 5-c] quinoline-l-yl) ethyl Jphenyl ] ethyl ] acetamide 

(41) N- [1- [4- [2- (4-amino-2-cyclopropylmethyl-6, 7 , 8 , 9-tetrahydro- 
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lH.i«ida2of4,5-c]quinoline-l-yl,ethyl]phenyllethyl, acetamide 

(42 ) N- tl- 14. r2- {4-«nino-2-ethoxymethyl-6, 7 , 8, S-tetra^ydro-iH- 
iinldazot4,5-c]qulnoline-l-yl)ethyiiphenylJetlQrl] acetamide 

(43) N-tl-I4-[2-(4.amino-l,6,7,8-tetrahydrocyclopentarbJ 
iinlda2o[4,5-d]pyridin-l-yl)ethyl]phenyl]ethylj acetamide 

(44) N-ri-[4-[2-(4-amiao-l,6,7,8-tetrahydro-2- 
methylcyclopenta[bJljnlda2o[4,5-dJpyridin-l-yl) 
ethyl]phenyljetliyl] acetamide 

(45) N- [1- [4- [2- (4-amino-2-ethyl-l, 6,7,8- 

tetrahydrccyclppenta[bIimidazo[4,5-d]pyridin-l-yl) 
etb/UpheivUetbyll acetamide 

(46) isr- [1- [4- [2- (4lamino-l, 6,7, 8-tetrahydro-2-n- 
propylcyclppenta [b] imidazo [4 , 5-dJpyridin-l-yl) 
etlqrljpbenyljethylj acetamide 

(47) N- [1- [4- [2- (4-amino-2-n-butyl-l, 6,7,8- 
tetrahydrocyclopenta fb] imidazo [4 , 5-d]pyridin-l-yl ) 
etbyl ] phenyl ]etb/l] acetamide 

(48) N- II- [4-12- (4-amino-2-cyclppn?pylinethyl-l, 6,7,8- 
tetrahydrocyclppenta [b] imidazo t4 , S-dJpyridin-l-yl ) 
ethyl] phenyl] ethyl J acetamide 

(49) N- [1- [4- [2- (4-ainino-2-ethoxymethyl-l, 6,7, 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5rd]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide ' 

(50) N-tl-[4-[2-(4-amino-l,6,7,8,9,10-hexahydrocyclohepta 
[b] imidazo 14, 5-d]pyridin-l-yl) ethyl ]phenyl] ethyl J acetamide 

(51) N- [1- [4- [2- (4-amino-l .6,7,8 , 9. 10-hexahydro-2- 
methylcyclohepta[b]imidazo [4, 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(52) N- [1- [4- [2- (4-amino-2-ethyl-l, 6,7,8,9,10- . 
hexahydrocyclohepta[b] imidazo [4, 5-dJpyridin-l-yl) 
ethyljphenylj ethyl] acetamide 

(53 ) N- [1- [4- [2- (4-amino-l ,6,7.8,9, lO-hexahydro-2-n- 
propylcyclohepta [bj imidazo [4, 5-dJpyridin-l-yl) 
ethyl]phenyl] ethyl] acetamide 

(54) N-[l-[4-[2-(4-amino-2-n-butyl-l,6,7,8,9,10- 



•liexahydrocycloheptarb]i^dazo[4.5-d]pyridi„-i.yi, 
ethyl]phenyljethylj acetaunide 

hexahydrocycloheptatb]inddazo[4.5-d]pyridin.l. 
yl)ethyl]phenyljethyl] acetamide 

(56) N-[l-t4-r2-(4-aHdno-2-etho^ethyl-l,6,7.8,9,10. 
hexalvdrocycloheptatb]iinidazo[4,5-d]pyridin-l-yl, 
etlvUphenyll ethyl] acetamide 

(57) l-r2-I4-(aininomethyl)phenyl]ethyl]-lH-iinidazor4 5- 
c]quinoline-4-amine 

(58) 1- [2- [4- (aBdnomethyl)phenyl] ethyl] -2-ntethyl-lH.l„ddazo [4 5 
c] quinoline-4-ainine 

(59) l-I2-I4-(aininomethyl)phenyl]ethyl]-2-ethyl-lH-i«idazor4 5- 
c] quinoline-4-ainine «o i« . a 

(60) l-I2-[4-(aininomethyl)pheiiyl]ethylJ-2-;-propyl-iH- 
imidazo 14, 5-c] quinoline-4-aniine 

{ 61 ) 1- [2- [4- (aminomethyDphenyl] ethyl] -2-n-butyl-lH- 
imidazo [4 , 5-c] quinoline-4-ainine 

( 62 ) 1- [2- [4- (aininomethyl)phenyl J ethyl] -2-cyclQprppyi,nethyl-lH- 
unxdazo [4 , 5-c] quinoline-4-ainine 

(63) 1- 12- t4-(aininomethyi;phenyl] ethyl] -2-ethoxymethyl-lH- 
imdazo(4,5-cl«iuinoli„e-4-a»ine . ^ IE 

I!" ^^"^"'^^^^^l^P^-nyH' ethyl] -6, 7,8, 9-tetrahydro-lH- 
inadazo[4,5-c]quinoline-4-amine 

mi '^"^""^'^^^^IJP^-ylJ ethyl] -6 , 7 , 8, 9-tetrahydro-2. 

inethyl-lH-iniidazoI4,5-c)qui„oli„e-4-ai«i„e 

(66) l-t2-t4-(aimnomethyl)phenyl]ethyl]-2-ethyl-6,7,8 9- 
tetrahydro-lH-inidazo [4, 5-c] guinoline-4 -amine 

(67) 1- [2- t4-(aini„omethyl)phenyl] ethyl] -6, 7, 8, 9-tetrahydro-2-n- 
Prppyl-lH-iInidazo[4,5-c]qulnoline-4-amine 

(68) l-f2-t4-(aininoinethyl)phenylJethyl]-2-n-butyl-6,7,8 9- 
tetrahydro-lH-inddazo [4 , 5-c]qui„oli„e-4-andne 

(69) 1- 12- [4- (a»inomethyl)phenyl] ethyl] -2-cyclopropylinethyl. 
6, 7, 8, 9.tetrahydro-lH-iinidazo[4, 5-c]<iuinoline-4-ainine 

(70) l-f2-[4-(amino«ethyl)phenylJethyi]-2-ethoxymethyl-6,7,8 9- 
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te trahydro-lH-lmidazo t4 , 5-c J quinoline-4-ainine 

(71) l-[2-[4-(aininomethyl)phenyl]etliyll-l,6,7,8- 
tetrahydrocyclopenta [bj imidazo [4 , 5-d)pyridiiie-4 -amine 

(72) 1- [2- [4- (aminomethyl)phenylj ethyll -1,6,7, 8-tetrahydro-2- 
methylcyclopenta [b] lonidazo f 4 , 5-d]pyridine-4-ainine 

(73) 1- 12-14- (aminomethyDphenylJ ethyl] -2-ethyl-l, 6,7,8- 
te trahydrocyclopenta tb] imidazo [4 , 5-d] pyridine-4-aiiiine ' 

(74 ) 1- [2- [4- (aminomethyl) phenyl J ethyl 1-1,6,7, 8- tetrahydro-2-n- 
propylcyclppenta tb] Imidazo [4 , 5-d] pyridine-4 -amine 

(75) 1- [2- [4- (aminomethyl) phenyl] ethyl ] -2-n-butyl-l, 6, 7, 8- 
tetralvdrocyclppenta[bl inddazo [4, S-d]pyridine-4-ainine 

(76) l-[2-[4-(aininomethyl)phenyl]ethyl]-2-cyclopropylinethyl- 
1,6,7, 8-tetrahydroteyclppenta [bJ imidazo [4 , 5-d] pyridine -4 -amine 

(77) l-[2-[4-(aminometliyl)phenylJethyl]-2-ethoxymethyl-l, 6,7,8- 
te trahydrocyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(78) l-t2-[4-(aminomeUiyl)phenyl]ethyl]-l,6,7,8,9,10- 
h^xahydrocyclohepta tb] imidazo 14 , 5-d]Ryridine-4-amine 

(79 ) 1- 12- 14- (aminomethyl)phenyl] ethyl] -1,6,7,8,9, 10-hexahydro- 
2-methylcyclohepta tb] imidazo t4 . 5-d] pyridine-4 -amine 

(80) l-t2-I4-(aminomethyl)phenyl]ethylJ-2-ethyl-1.6,7,8,9,10- 
hexahydrocyclohepta- lb] imidazo t4 , 5-d] pyridine-4-amine 

(81) l-t2-I4- (aminomethyl )*phenyl] ethyl ] -1 , 6 , 7 , 8 , 9 , 10-hexahydro- 
2-n-propylcyclohepta [b] imidazo (4 ,'5-d]pyridine-4-amine 

(82) l-r2-I4-(aminomethyl)phenyi]ethyl]-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo 14 , 5-d]pyridine-4-anine 

(83) 1- [2- 14- (aminomethyl)phenyl] ethyl] -2-cyclopropylmethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta tb] imidazo 14 , 5-d]pyridine-4- 



amine 



(84) 1- 12- 14- (aminomethyl)phenyl] ethyl] -2-ethoxymethyl- 

1,6,7,8,9, 10-hexahydrocyclohepta lb] imidazo (4, 5-d]pyridine-4- 
amine 

(85) 1- 12- (4-aminpphenyl) ethyl] -IH-imidazo (4, 5-cl quinoline-4- 
amine 

(86) 1- 12- (4-aminophenyl) ethyl] -2-methyl-lH-imidazo t4, 5- 
c ] quinoline-4 -amine 
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(87) 1- 12- (4-aininQplienyl) ethyl J -2-etliyl-lH-iinidazo [4,5- 
c] quinoline-4-aaiine 

(88) 1- [2- (4-aminpphenyl) ethyl] -2-n-prppyl-lH-imidazo [4 , 5- 
c] quinoline-4-aaiine 

(89) 1- [2- (4-aminophenyl) ethyl] -2-n-butyl-lH-iinida2o 14,5- 
c] qulnollne-4-ainine 

(90) 1- C2- (4-aittin9pheiiyl)ethyl] -2-cyclopropylmethyl-lH- 
imidazo [4 , 5-c] quinoline-4-ainine 

( 91 ) 1- [2- ( 4-aniinpphenyl ) ethyl ] -2-ethoxyme thyl-lH-imidazo [4,5- 
c ] quinoline-4-aiiilne 

( 92 ) 1- ( 2 - ( 4-aininppheivl ) ethyl ] -6 , 7 , 8 , 9 -te tral^dro-lH- 
iinldULZo [4 , 5-c] quinollne-4-ainine 

(93 ) 1- [2- (4-aniin9phenyl) ethyl] -6,7,8, 9-tetrahydro-2-metlyl-lH- 
iinldazo [4 , 5-c] quinoline-4-ainine 

(94) 1- [2- (4-ainin9pheivl) etl^l] -2-ethyl-6 ,7", 8, 9-tetrahyclro-lH- 
inidazo [4, 5-c] quinoline-4-ainine 

(95) 1- t2-(4-andnophenyl)ethyl]-6,7,8, 9-tetrahydro-2-n-propyl- 
iH-imidazo [4 , 5-c] quinoline-4 -amine 

(96) 1- [2- (4-aniinophenyl) etl^l 1 -2-n-butyl-6 ,7,8, 9-tetrahydro-lH- 
imidazo [4 , 5-c] (iuinoline-4-and.ne 

(97) l-[2-(4-amihophenyl)ethyl]-2-cycloproEylinethyl-6, 7,8,9- 
tetrahydro-lH-imidazo (4, 5-c] quinbline-4-amine 

(98) 1- [ 2 - ( 4 -aminophenyl ). ethyl ] -e thoxyme thyl-6 ,7,8,9- 
tetrahydro-lH-iaddazo [4 , 5-c] quinoline-4 -amine 

(99) l-[2-(4-aininophenyl)ethyl]-l, 6,7,8- 
tetrahydrocyclppentatb] imidazo [4 , 5-d]pyridine-4-ainine 

(100) 1- [2- (4-aniinpphenyl) ethyl] -1, 6, 7 , 8-tetrahydro-2- 
methylcydopenta [b] imidazo [4 , 5-dlpyridine-4-aniine 

(101) l-[2-(4-aminophenyl)ethyl]-2-ethyl-l, 6,7,8- 
tetrahydrocyclcpenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(102 ) 1- [2- (4-aminophenyl ) ethyl] -1,6,7, 8-tetrahydro-2-n- 
propylcyclopenta[b] imidazo [4, 5-d]pyridine-4-amine 

(103) l-(2-(4-aminophenyl)ethyl]-2-n-butyl-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(104) 1- [2- (4-aminophenyl)ethyl] -2-cyclopropylmethyl-l, 6,7, 8- 
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tie trahydrocyclppenta [b] imldazo [4 , 5-d] pyridine-4 -amine 
(105} 1- [2- (4-aininpphenyl) ethyl] -2-etho3Qanethyl-l, 6,7,8- 
tetrahydrocyclqpentarbjimldazo [4, 5-cl]pyridine-4-ainine 

(106) l-I2-(4-ainiii9phenyl)ethylJ-i,s,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4, 5-dIpyridine-4-ajiiine 

(107) l-[2-(4-aminophenyl)ethyl]-l, S,7, 8,9, lO-hexahydro-2- 
methylcycloh^tarb] linidazo[4, 5-d] pyridine-4 -amine 

(108) 1- [2- (4-aninophenyl) ethyl] -2-ethyl-l , 6 , 7 , 8 , 9, 10- 
hexahydrocycloheptatbJimidazo[4.5-d]pyridine-4-ainine 

(109) 1- [2- (4-aininpphenyl) ethyl] -1,6,7,8,9, lO-hexahydro-2-n- 
propylcyclohepta tbl imidaro [4, 5-dlpyrldlne-4-aiiiine 

(110) 1- [2- (4-aminpphenyl) ethyl] -2-n-butyl-l, 6, 7, 8, 9 , 10- 
hexahydrocydoheptatbjlmidazo [4, S-dlpyridine-4-amine 

(111) l-t2-(4-aminpsiheiiyl)ethyl]-2-cycloprppylmethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] Imidazo [4, 5-d]pyridlne-4- 
amine 

(112 ) 1- [2- (4-aminqpheivl) ethyl] -2-etho3^methyl-l, 6,7,8, 9, 10- 
hexahydrocyclohepta [b] imidazo [4, 5-dlpyridine-4-amine 

(113 ) N- (4- [2- (4-amino-lH-imidazo [4, 5-c] quinoline-1^ 
yDetlQrijphenyl] acetamide 

(114) N- [4- [2- (4-amino-2-methyl-lH-imidazo[4, 5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide' 

(115) N-t4-t2-{4-amino-2-ethyl-lrf-iinidazo(4,5-c]quinoline-l- 
yl) ethyl] phenyl J acetamide 

(116) N- [4- [2- (4-amino-2-n-prppyl-lH-imidazo [4 , 5-c] quinoline-1 
yl) ethyl] phenyl] acetamide 

(117) N-[4-[2- (4-amino-2-n-butyl-lH-imidazo[4,5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(118) N-t4-(2-(4-amino-2-cyclopropylmethyl-lH-imidazo[4,5- 
c] quinoline-l-yl) ethyl]phenyl] acetamide 

(119 ) N- [4- [2- (4-amino-2-ethwcymethyl-lH-imidazo [4,5- 
c]quinoline-l-yl)ethyl]phenylJ acetamide 

(120) N-(4-t2-(4-amino-6,7,8,9-tetrahydro-lH-imidazo[4,5- 
c] quinoline-l-yl) ethyl]phenyl] acetamide 

(121) N-I4-[2-(4-amino-6,7,8,9-tetrahydro-lH imidazo[4,5- 
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cIquinoliiie-l-yl)etl?yl]phenyl] acetamlde 

(122 ) N- 14- 12- (4-amino-2-ethyl-6 ,7,8, S-tetraljydro-lH- 
Imidazo 14, 5-c]QuinoHne-l-yl) ethyl]pheiiyll acetamlde 

(123 ) N- [4- 12- (4-amino-6, 7 , 8 , 9-tetrahydro-2-n-prppyl-lH- 
ilnida2o [4 , 5-cl quinoline-l-yl ) ethyl ]phenyl ] acetamide 

(124) N- [4- [2- (4-amiiio-2-n-butyl-6, 7, 8, 9-tetrahydro-lH- 
iiiiidazot4,5-clqiiinoline-l-yl}ethyl]phenyll acetamide 

(125) N- [4- [2- (4-amino-2-cycloprQpylmethsrl-6, 7,8, 9-tetrahydro- 
IH-imldazo [4, 5-cl qulnoline-1-yl) ethyljphenylj acetamide 

(126) N-[4-[2- (4-amino-2-ethoxymetlvl-6» 7, 8, 9-tetrahydro-lH- 
imidazo [4 , 5-cl quinoline-l-yl ) etfayl] phenyl ] acetamide 

(127) N- [4- [2- (4-amino-l, 6, 7,€-tetrahydrocyclppenta 
[bl imida2o[4, 5-dlpyridin-l-yl)etlqrll phenyl 1 acetamide 

(128 ) N- [4- [2- {4-amino-l, 6,1, 8-tetrahydro-2-methylcyclc>penta 
(bj imidazo [4 , 5-dlpyridin-l-yl) etlyl] phenyl T acetamide 

(129) N-[4-[2-(4 -amlno-2 -ethyl -1,6,7,8- t e t rahydrocyclopenta 
tb] imidazo [4 , 5-dlpyridin-l-yl) ethyl] phenyl] acetamide 

(130) N- [4- [2- (4-amino-l, 6,7, 8-tetrahydro-2-n-propylcyclopenta 
[b ] imidazo [4, 5 -d]pyridin-l-yl) ethyl] phenyl] acetamide 

(131) N-[4-[2-(4-ainino-2-n-butyl-l, 6,7,8-tetrahydro-2- 
cyclopentaCb] imidazo [4, 5-d]pyridin^l-yl)ethyl]phenyl] acetamide 

(132) N-[4-[2- (4-amino-2-cyclopropylmethyl-l, 6,7,8- 
tetrahydrocyclopenta[b]iiaidazo[4,'5-d]pyridin-l-yl) ethyllphenyl] 
acetamide 

(133 ) N- [4- [2- (4-amino-2-etho3cymethyl-l ,6,7,8- 

te trahydrocyclopenta [b] imidazo [ 4 , 5-d] pyridin-l-yl ) ethyl ] phenyl ] 
acetamide 

(134) N- [4- [2- (4-amino-l, 6, 7, 8, 9, 10-hexahydrocyclohepta 
[b] imidazor4, 5-d] pyridin-l-yl) ethyl] phenyl] acetamide 

(135) N-t4-[2-(4-amino-l,6,7,8,9,10-hexahydro-2- 

me thylcyclohepta [b] imidazo [ 4 , 5-d] pyridin-l-yl ) ethyl ] phenyl ] 
acetamide 

(136) N-[4-t2-(4-amino-2-ethyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-dlpyrldin-l-yl ) ethyl 1 phenyl ] 
acetamide 
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•(137 ) N- [4- 12- (4-ainlno-l ,6,7,8,9. lO-hexahydro-2-n- 

propylcyclohepta tb] imidazo [4, 5-d]pyridin-l-yl) etlvUphenyl] 
acetanlde 

(138) N-I4-[2-(4-ainino-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] inidaro [4 , 5-dIpyridin-l-yl) etbyl Jphenyl J 
acetamide 

(139) N- [4- 12- (4-aiiiliio-2-cyclopropylmethyl-l, 6, 7, 8, 9, 10- 

hexahydrocycloh^te[bIiHddazo[4,5-d]pyri^-l-yl)ethyl]phenyl] 
acetamide 

(140) N-t4-[2-(4-ainino-2-ethoxyniethyl-l,6,7,8,9,l0- 

hexahydrocyclohq?ta[bjiinidazot4,5-d]pyridin-l-yl)ethyllphenyl] 
acetamide 

(141 ) 1- [2- (4- (inetlvlalnino)pheayl J ethyl] -IH-imidazo [4, 5- 
c] qulnoline-4-ainine 

(142 ) 2-methyl-l- [2- [4- (metbylamino) phenyl] ethyl] -IH- 
Imidazo [4 , 5-c] quinoline-4-aniine 

(143 ) 2-ethyl-l- (2- [4- (methylamino) phenyl ] etbyll -IH-Imidazo [4,5- 
c ] quinoline-4 -amine 

(144) [2- [4- (methylamino)phenyl] ethyl] -2-n-propyl-lH- 
imidazo [4, S-c] quinoline-4-ainine 

(145) 2-n-butyl-l-[2-[4-(methylamino)phenyl]ethyl]-lH- 
imidazo [4 , 5-c] <iuinoline-4-amine 

(146) 2-cyclopropylmethyl-l-r2-I4-(methylamino)phenyllethyl] -IH- 
imidazo[4, 5-c] quinoline-4 -eunine 

(147) 2-ethoxyniethyl-l-[2-[4-(methylamino)phenyllethyl]-lH- 
imidazo ( 4 , 5 -c ] quinoline-4 -amine 

(148 ) 6,7.8, 9-tetrahydro-l- [2- 14- (methylamino) phenyl] ethyl] -IH- 
imidazo [4 . 5-c] quinoline-4 -amine 

(149) 6, 7, 8,9-tetrahydro-2-methyl-l- [2- [4- (methylamino) 
phenyl] ethyl] -IH-imidazo [4. 5-c] quinoline-4-amine 

(150) 2-ethyl-6,7,8,9-tetrahydro-l-t2-[4-(methylamino) 
phenyl] ethyl] -IH-imidazo [4 , 5-c] quinoline-4-amine 

(151) 6, 7, 8. 9-tetrahydro-l- 12- [4- (methylamino)phenyl]ethyl]-2-n- 
propyl -IH-imidazo [4 , 5-c] quinoline-4-amine 

(152) 2-n-butyl-6,7, 8. 9-tetrahydro-l- [2- [4- (methylamino) 
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PhenyllethylJ -IH-imidazo [4. 5-cl quinoliiie-4-amine 
(153J 2-cyclQpi:ppylinet*yl-6,7,8.9-tetrahydro-l-r2-I4- 
(inethylaadno)phenyll ethyl] -iH-iaddazo [4 , 5-cl quinollne-4-ainine 

(154) 2-ethoOTethyl-6,7, 8, 9-tetrahydro-l- [2- [4- 
(niethylainino)pheiiyl J ethyl] -iH-imidazo [4 , 5-c] quinoline-4-amine 

(155) 1, 6,7. 8-tetrahyelro-l-f2-t4-(iaethylandno)phenylJ 
ethyl] cyclQpentA [b] inldazo 14, 5-d]pyridlne-4-ainine 

(156) 1, 6, 7, 8-tetrahydro-2-metl?yl-l- [2- [4- (methylamino) 
phenyl] ethyl ]cyclopeata[b] Imidazo [4 , 5-d]pyridine-4-ainine 

(157 ) 2-etlvl-l, 6,7, 8-tetrahydro-l- 12-14- (methylamino) 
phenyl J ethyl JcyclppentaCb J imidazo [4, 5-d]pyridine-4-amine 

(158) l,6,7,8-tetrahydro-l-[2-[4-(methylamino)phenyl] etbyl]-2- 
n-propylcyolppenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(159 ) 2-n-butyl-l, 6, 7, 8-tetrahydro-l- [2-[4- (methylamino) 
phenyl] ethyl] cyclopenta[b] imidazo [4, 5-d]pyridine-4-amine 

(160) 2-cycloprppylmethyl-l, 6, 7, 8-tetrahydro-l- [2- (4- 
(methylamino) phenyl] ethyl] cyclopenta [b] imidazo [4, 5-d]pyridine-4- 
eunine 

(161) 2-ethoxymethyl-l, 6. 7 , 8-tetrahydro-l- [2- [4- (methylamino) 
phenyl ] ethyl ] cyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(162) 1,6,7, 8, 9, 10-hexahydro-l- [2- [4- (methylamino) 
phenyl ] ethyl J cyclohepta [b rimidazo [4,5 -d] pyridine-4-amine 

(163) 1, 6,7, 8, 9, lO-hexahydro-2-niethyl-l- [2- [4- (methylamino) 
phenyl] ethyl] cyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

( 164 ) 2-ethyl-l ,6,7,8,9, 10-hexahydro-l - [ 2 - [ 4 - (methylamino) 
phenyl] ethyl] cyclohepta lb] imidazo [4 , 5-d] pyridine-4-amine 

(165) 1,6,7,8,9. 10-hexahydro-l- [2- [4- (methylamino) phenyl] 
ethyl] -2-n-propylcyclohepta[bJ imidazo[4. 5-d] pyridine-4 -amine 

(166) 2-n-butyl-l ,6,7,8,9, 10-hexahydro-l- [2- [4- (methylamino) 
phenyl J ethyl ] cyclohepta [b ] imidazo 1 4 , 5-d] pyridine-4 -amine 

(167) 2-cyclopropylmethyl-l, 6, 7, 8, 9, 10-hexahydro-l- [2-[4- 

(methylamino)phenyl] ethyl] cyclohepta [b] imidazo [4 , 5-dlpyridine-4- 

amine 

(168) 2-ethoxymethyl-l, 6, 7, 8, 9, 10-hexahydro-l- t2-[4-methylamino) 
phenyl] ethyl ] cyclohepta [b] imidazo [4 , 5 -dj pyridine-4 -amine 
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The novel 1" (substituted azyl)alkyl-lH-iaddazopyridine-4- 
amine derivatives represented by general fomtula (1) above 
according to the invention may be produced by any of various 
different processes. As the first form of a production process 
for the invention there nay be mentioned the following 
production process which follows the method disclosed in 
Japanese Unexamined Patent Publication No. 3-206078, which 
production process allows synthesis of compounds of general 
formula^ (I) wherein R» is a group represented by SO^V.- CONrV 
or NR R or a hydroxyl group and R* is a hydrogen atom, of which 
R is a lower alkyl group or benzyl group and r" is a lower 
alkyl group, benzyl group, lower alkanesulfonyl group, lower 
alkanoyl group or a substituted or unsubstituted benzenesulfonyl 
group. 

an . (HO (TO 

r ■ r 

f ' r 



f . 



NHz 

(I) 
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wherein R*' is a group represented by SO^V, CONRV or NR" r"* or 
a hycJroxyl group, when r"' is a hydrogen atom r"' is a lower 
alkanesulfonyl groiQ), lower alkanoyl group, lower alkyl group or 
a substituted or unsubstituted benzenesulfonyl group, when r"" is 
a lower alkyl group or benzyl group r"* is a lower alkyl group, 
benzyl group, lower alkanesulfonyl group, lower alkanoyl group 
or a substituted or unsubstituted benzenesulfonyl group, and R^ 
R , R , r , R*, r', m, n, X, Y and the bonds represented by dotted 
and solid lines are as defined above. 

Conpounds represented by general formulas (II) and (III) as 
starting materials in the production process for the invention 
are known coxnpound? or commercially available conpounds, and 
their production processes are disclosed in Journal of Medicinal 
Chemistry, Vol ,18, p. 726 (1975) and elsewhere. 

Specifically, in Step 1 a compound represented by general 
formula (II) may be reacted in the presence* or in the absence of 
a solvent such as acetic acid, using a nitrating agent such as 
fuming nitric acid at from 0*^0 to the reflux temperature of the 
solvent, to obtain a compound of general formula (III) . 

In Step 2, the compound of general formula (III) may be 
reacted in the presence or in the absence of an inert solvent 
such as N,N-dimethylformamide or methylene chloride using a 
chlorinating agent, for example phosphorus oxychloride, thionyl 
chloride, phosgene, oxalyl chloride or phosphorus pentachloride 
at from 0"C to the reflux" temperature of the solvent, to obtain a 
conpound of general formula (IV) . 

In Step 3, an amine represented by the following general 
formula (IX) 



production processes for which are disclosed in Japanese 
Unexamined Patent Publication No. 2-6461, No. 62-116575, No. 59- 
48447 and No, 52-85137 and Journal of Medicinal Chemistry, 




(IX) 



wherein R^*, r\ r\ m, n and Y are as defined above. 
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vol.20, p.1212 (1377), etc., may Jbe reacted with a compound of 
general fozmula (IV) in an inert solvent such as N,N- 
dirctlvlfoniiainide or methylene chloride in the presence or in 
the absence of a base such as triethylamine or potassium 
carbonate at from -lO'C to the reflux temperature of the solvent, 
to obtain a coinpound of general f btniula (V) . 

In St«p 4, the nitro group of the compound of general 
formula (V) may be reduced by an appropriate reduction method, 
for example a catalytic reduction method using a catalyst such 
as platinum, Raney nickel, palladium carbon, etc., a reduction 
method using nickel chloride and sodium borohydride or a 
reduction method using iron powder and hydrochloric acid, to 
obtain a conpouhd of general fozmula (VI) . 

In Step 5, the conpound of general formula (VI) may be 
reacted with a trialkyl orthoester represented by the following 
general fozmula (Z) 

R*C(OR), (X) 
wherein R represents a lower alkyl group and R* is as defined 
above, in the presence or in the absence of an acid catalyst 
such as hydrochloric acid or sulfuric acid and in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylfonnamide or methylene chloride at from O'C to 200»C, to 
obtain a conqpound of general formula (VII) (provided that when 
R*" of general formula (VI) is a SO^ group, R*' represents a 
group SO^=c(OR)R* due to "the reaction conditions). However, 
depending on the compound, the reaction sometimes proceeds more 
slowly from the reaction intermediate between general formula 
(VI) and general formula (VII) which is represented by the 
following general formula (XI) 



(XI) 



wherein R, R*", r', r\ r\ r*, j^, n, X and Y are as defined above, 
and in such cases the resulting intermediate (XI) may be reacted 
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•in the presence or in the absence of an acid catalyst such as p- 
toluenesulfonic acid and in the presence or in the absence of an 
inert solvent such as N,N-diiBethylforinamide, acetonitrile or 
toluene at from 0"C to 200»C to obtain a compound of general 
formula (VTI) . 

As an alternative method, the conpound of general, formula 
(VI) may be reacted with a compound represented hy the following 
general formula (XII) 

R*COZ (XII)' 
where Z is a chlorine atom or bromine atom, and R*^.is as defined 
above, in the presence or in the absence of an acid catalyst 
such as p-toluenesulfonic acid and in the presence or in the 
absence of an inert solvent such as N,N-dimethylformamide, 
acetonitrile or toluene at from O'C to 200'C to obtain a conpound 
of general formula (VII) (provided that wh^n R*' of general 
formula (VI) is a l^droxyl group, R*' represents a group OCOR*) . 

As another alternative method, the compound of general 
formula (VI) may be reacted with a conpoimd r^resented by the 
following general formula (XIII) 

R*COOH (XIII) 
wherein R* is as defined above, in the presence or in the absence 
of an acid catalyst such as hydrochloric acid or sulfuric acid 
and in the presence or iirthe absence of an inert solvent such 
as N,N-dimethylformamide or methylene chloride at from 0°C to 
200'C to obtain a compound of the following general formula (XIV) 



(XIV) 



wherein R*' represents a group OGOR* when R^' of general formula 
(VI) is a hydroxyl group, and in all other cases R*', R*, r', r\ 
R , m, n, X and Y are as defined above, after vdiich this confound 
may be treated with a chlorinating agent to obtain a con4)ound of 
general formula {VII ) . For the chlorinating reaction, when R* of 
the compound of general formula (XIV) is a hydrogen atom or a 
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linear or branched alkyl group substituted with a lower alkojcy 
groiip, halogen atom or cyclic alkyl group, the compound of 
general formula (XIV) may be reacted directly with the 
chlorinating agent, and when R« of the compound of general 
fonmila (XIV) is a linear or branched alkyl grw^ with one or 
more hydro3cyl groups, it may be reacted with the chlorinating 
agent after protecting the hydroxyl group(s) with a protecting 
•group such as acetyl (in which case R* represents a linear or 
branched alkyl group having one or more hydroxyl grovpa 
protected with a protecting group such as acetyl) . 

Por the chlorinating reaction, a suitable chlorinating agent, 
for example phogphprus oxychloride, thionyl chloride, phosgene, 
oxalyl chloride or phosphorus -p^tachloride, etc. may be reacted 
therewith in the presence or in the absence of an inert solvent 
such as N,N-dimethylfonnamide or methylene chloride at from 0«C 
to the reflux temperature of the solvent, to obtain a conpound 
of general formula (VII) (provided that when R* of general 
formula (XIV) is a linear or branched alkyl group having one or 
more hydroxyl groups, R* represents a linear or branched alkyl 
group having one or more hydrojiyl groups protected with a 
protecting group such as acetyl) . 

In Step. 6, the conpound of general formula (Vli) and phenol • 
may be reacted with an alkali such as sodium hydroxide or 
potassium hydroxide in the presence or in the absence of an 
inert solvent such as N,N-dimethylformamide or methylene 
chloride at from O'C to 200«C to obtain a con«>ound of general 
formula (VIII) . 

In Step 7, the conpound of general formula (VIII) may be 
reacted with ammonium acetate in the presence or in the absence 
of an inert solvent such as N,N-dimethylformamide or methylene 
chloride at from O'C to 200»C to obtain a compound of general 
formula (I) . 

As the second form of the production process there may be 
mentioned the following production process. 
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Specifically, in Step B a coinpotind of general formula (V) 
obtained by the first form described above and a dibenzylamine 
or N-lower alkyl-N-benzylamine may be reacted in the presence or 
in the absence of an inert solvent such as N,N-dimethylformamide 
or methylene chloride and in the presence or in the absence of a 
base such as triethylamine or potassium carbonate at from 0"C to 
200^C to obtain a compotind of general formula (XV) * 

In Step 9, the nitro group of the compound of general 
formula (XV) may be reduced by an appropriate reduction method, 
for example a reduction method using nickel chloride and sodium 
borohydride or a reduction method using iron powder and 
hydrochloric acid, to obtain a conpound of general formula (XVI) • 

In Step 10, the compotind of general formula (XVT) may be 
reacted with a compound of general formula (X) , general formula 
(XII) or general formula (XIII) in the^ same manner as step 5 
above and tinder the same conditions, to obtain a* coiiS)otmd of 
general formula (XVIl) . 

In Step 11, the coxnpound of general formula (XVII) may be 
subjected to debenzylation 1^ an appropriate debenzylating 
reaction involving, for example, catalytic reduction using a 
catalyst such as palladium carbon or Perlman's reagent in the 
presence of a hydrogen donor such as ammonium formate or formic 
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acid, to obtain a confound of general fonmla (1) . 

As the third form of the production process there may be 
mentioned a process of producing a compound of general fonmxla 
(I) %»herein is a group represented NR"r" and r" is a 
hydrogen atom. Specifically, it nay be produced by hydrolysis 
of a compound of general formiila (I) that can be obtained by the 
first form described above wherein R* is a group represented by 
NR R and R" is a lower alkanoyl group, in water or an alcoholic 
solvent such as methanol, ethanol. n-prppanol, isopropanol, n- 
butanol, sec-butanol, tert-butanol , etc. or a mixture of water 
and an alcohol, using an acid such as hydrochloric acid or 
sulfuric, acid or aii alkali such as sodium hydroxide or potassium 
hydroxide in a range from room temperature to the reflux 
temperature of the solvent. 

The fourth form of the production process relates to a 
production process for a compound of general formula (I) wherein 
r' is a group represented by 1Jr"r" and either r" and r" is a 
hydrogen atom while the other is a hydrogen atom or a lower 
alkyl group. Specifically, a consjound represented by the 
following general formula (XVIII) 




(XVIII) 



Where R" represents a lower alkyl group or benzyl group, r" 
represents a hydrogen atom or benzyl group, r" represents a 
hydrogen atom, lower alkyl group or benzyl group and r', r', r*, 
R*» m, n, X and Y are as defined above, which can be obtained by 
the first or second form of the production process described 
above, may be debenzylated by catalytic reduction or the like 
using a catalyst such as palladium carbon or Perlman's reagent, 
in the presence of hydrogen or a hydrogen donor such as formic 
acid or ammonium formate, to obtain a compound of general 
formula (I) . 

As the fifth form of the production process there may be 
mentioned the following production process. 
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wherein r" represents a l^drogen atom or lower alkyl group, W 
represents an oxygen atom or siilfur atom, and r', r', R^, r', R*, m, 
n, X and Y are as qle£ined above. 

Specifically, in Step 12 a compound of general formula (XIX) 
which can be obtained by the third or fourth form of the 
production process described above may be reacted with an 
appropriate ureating agent or thioureating agent in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide, acetonitrile or toluene at from O^'C to 200^*0, 
to obtain a coinpound represented by general formula (XX) . As 
examples of appropriate ureating agents there may be mentioned 
urea, cyanic acid, sodium cyanate, potassium cyanate, urethane, 
alkylurethane and all^lisocyanate, and as examples of 
thioTireating agents there--siay be mentioned thiotirethane, 
alkyl thi cure thane, alkylisothioQ^ate, etc. 

As the sixth form of "the production process there may be 
mentioned the following production process. 




•wherein r', r\ r\ r\ n, x and Y are as defined above. 

Specifically, in Step 13 a compound of 'general formula (XXI) 
that can be obtained by the first or second form of the 
production process described above nay be reacted %»ith an 
appropriate dehydrating agent at from O'C to 200"C to obtain a 
compound represented by general formula (XXII) . As exaiqples of 
appropriate del^drating agents there may be mentioned phosphorus 
oxychloride, thionyl chloride, diphosphorus pentaoxide, p- 
toluenesulfonyl chloride, methanesulfonyl chloride, N,N'- 

dicyclohexylcarbodiimide, acetic anhydride, trifluoroacetic 
anhydride , etc . 

In Step 14, the con^jound of general formula (XXII) may be 
reacted by the same method as in step 7 above to obtain a 
compound represented by general formula (XXiir) . 

As tihe seventh form of the production process there may be 
mentioned the following production process. 



f r 



ccno 



(mi) cn„i) ^ 

wherein r" represents a lower alkyl group, and R% r', r*. r', m, 
n, X and Y are as defined above. 

Specifically, in step 15 a con5)ound of general formula 

(XXIV) that can be obtained by the first form of the production 
process described above may be reacted by the same method as in 
Step 6 above to obtain a compound represented by general formula 

(XXV) , and in Step 16 the con5)ound of general formula (XXV) may 
be reacted by the same method as in Step 7 above to obtain a 
compound rapresented by general formula (XXVI) . 
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In step n, the compouncl of general formula (XXVTI 
r«=t.d Witt „ Uc*ol .uch „ methanol or /tLlS^ Z 

I'Z^l " T r^'" ""^"^ ^ " ran,, f'oT^oo^ 

.TT T ' """" t.^r.tu« Of th. solvent, to ob'in 
a compound r««.„t.a 

Of appropriat. acid eatalyata tl«« «iy b, «ntion«l 
coneantratad hydrochloric acid. eonc«trat.d «afuric acid, 
thxoayl chloride and alcoholic l^og«, chloride 

'""^ °' Productiori procesa there aay be 
mentioned the following prodoction procesa. 




camm 




19) 



r 




n) ^ 

wherein R» represents a lower alkyl group, and R% R% r\ r', 

n, X and Y are as defined above. 

Specifically, in Step 18 a confound of general formula 

(XXVlli) that can be obtained by the first form of the 
production process described above may be reacted by the same 
method as in Step 7 above to obtain a compound represented by 
general formula (XXIX) . 

In Step 19, the confound of general formula (XXIX) and 
hydroxylamine hydrochloride are reacted in the presence or in 
the absence of a base such as sodium acetate, trie thyl amine, 
potassium carbonate, etc. and in the presence or in the absence 
Of an inert solvent such as N,N-dimethylformamide, an alcohol 



Such as methanol, ethanol. etc. or methylene chloride in a range 
from 0«C to 200"C, to obtain a compound represented by general 
fozmula (XXZ). 

In Step 20, the oxime group of the coni)ound of general 
formula (XXX) may be reduced by catalytic reduction using an 
appropriate catalyst, to obtain a conpound represented by 
general fonmila. (XXXl) . As exanples of ««jpropriate catalysts 
there may be mentioned platinum, Raney nickel, palladium carbon, 
etc., and the reaction may be carried out in a solvent of water 
or an alcoholic solvent such as methanol, ethanol, etc. or a 
mixture of water and an alcoholic solvent, in the presence or in 
the absence of ammonia water or ammonia gas under tenperature 
conditions of from room tenperature to 200'C and in a pressure 
range of from normal pressure to 100 atmospheres. 

A medicinal agent having as an ef f ectiv^ conponent a novel 
1- (substituted aryl)alkyl-lH-imidazopyridine-4 -amine derivative 
represented by general formula (Z) above produced in this 
fashion, or a pharmacologically acceptable salt thereof, is 
usually administered in the form of an oral preparation such as 
capsules, tablets, fine peurtides, granules, powder, synq?, etc, 
or a parenteral preparation such as an injection, suppository, 
eye drops, eye ointment, ear drops, external application, etc. 
These preparations can btf'produced by common methods with 
addition of pharmacologically and pharmaceutically acceptable 
additives. Specifically™ for oral preparations and 
suppositories there may be used formulating cooponents such as 
excipients (lactose, D-mannltol, com starch, crystalline 
cellulose, etc.), disintegrating agents (carbojcymethyl cellulose, 
carboxymethyl cellulose calcium, etc.), binding agents 
(hydroxypropyl cellulose, hydroxypropylmethyl cellulose, 
polyvinylpyrrolidone, etc.), lubricating agents -(magnesium 
stearate, talc, etc.), coating agents (hydroxypropylmethyl 
cellulose, white sugar, titanium oxide, etc.) and bases 
(polyethylene glycol, hard fat, etc.); for injections or eye 
drops and ear drops there may be used formulating conponents 
such as dissolving agents or dissolving aids which are either 
aqueous or can form preparations that dissolve i^pon use 
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.(distilled water for injection, physiological saline, propylene 
glycol, etc.), pH regulators (inorganic or organic acids or 
bases), isotonizing agents (salt, glucose, glycerin, etc.) and 
stabilizers; and for eye ointments and external preparations 
there may be used appropriate formulating con?>onents such as 
ointments, creams and tacJcifiers (white vaseline, macrogol, 
glycerin, cotton fabric, etc.) 

The dosage of the coxqpounds for patients tinder treatment 
will depend on the synptoms of the patients, but the daily 
dosage for adults is usually about 0.1-1000 mg when administered 
orally and about 0.01-500 mg when administered parenterally. 

[Exanples] 

The present invention will now be explained by way of 
reference exanples and examples which, however, are in no way 
intended to restrict the invention. . * 
Reference Exao^le 1 

.2- [4- (methylamino ) phenyl ] ethylamine* hydrochloride 

(1) N- [ 4- ( cyanome thyl ) phenyl ] f ormamide 

A mixed solution of 71 ml of acetic anhydride and 40 ml of 
formic acid was stirred at SO^'C for 3 minutes, after which 20.0 g 
of 4-aminobenzyl cyanide was added while stirring on ice, and 
the mixture was further stirred at room temperature for 30 
minutes. A 20% sodium hydroxide ^ aqueous solution was added to 
the reaction solution to adjust the liquid to pH 8. After 
filtering off the precipitated crystals, they were washed with 
water to obtain 19.0 g of N-[ 4- (cyanome thyl) phenyl] formamide 
(melting point: 103 . 0-105. 0»C) . 

( 2 ) 2- [ 4- (methylamino ) phenyl 1 ethylamine • hydrochloride 

To a suspension of 22.8 g of lithium alumin\im hydride and 
500 ml of anhydrous tetrahydrofuran under a nitrogen stream 
there was added dropwise over 30 minutes a inixed solution of 
29.5 g of concentrated sulfuric acid and 100 ml of anhydrous 
tetrahydrpfuran, while stirring on ice. After heating the 
mixture to room tenperature, a solution of 19.3 g of N-[4- 
(cyanomethyl) phenyl] formamide in 400 ml of anhydrous 
tetrahydrofuran was added dropwise over one hour. After 
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.stirring at room ten^jerature for one hour, a mixed solution of 
60 ml of water and 120 ml of tetral^drofuran was added dropwise. 
After adding 9.5 g of potassium carbonate, the mixture was 
stirred at room temperature for 14 hours. The insoluble portion 
was filtered off and washed with tetralydrofuran and methylene 
chloride. The filtrate was dried, and then ethanolic hydrogen 
chloride was added to adjust the liquid to pH 2. The 
precipitated crystals were filtered off and washed with 
tetrahydrofuran to obtain 18.9 g of light brown crystals. 
Recrystallization from ethanol yielded light brown crystals with 
a melting point of 215. 0-220. 0"C. 
Elemental analysis: C,Hj^,.2HCL 
Calculated! C. 48.44; H, 7.23; N, 12.55 
Found: C, 48.39; H, 7.29; N, 12.59 

Reference Example 2 

2- [4- (2-amlnoetlvl)phenyl] -2-methyl-l,3-dioxolane 

(1) N-[2-[4-{2-metlvl-l»3-dioxolan-2-yl)phenyl]ethyll 
trifluoroacetamide 

After dissolving 10.0 g of N-[2-(4-acetylphenyl)ethyl] 
trifluoroacetamide in 100 ml of toluene, 12.0 g of ethylene 
glycol and 0.4 g of p-toluenesulfonic acid* 11^0 were added and 
the mixtxire was refluxed'for 15 hours using a Dean Stark 
apparatus. After cooling the reaction solution, it was washed 
with water and dewatered", and then the solvent was distilled off 
under reduced pressure to obtain 11.0 g of N- 12- [4- (2-metlvl- 
1. 3 -dioxolan-2-yl) phenyl Jetiqrl] trifluoroacetamide (melting 
point: 72.0-74.0''C) . . 

(2) 2-[4-(2-aminoethyl)phenyl]-2-methyl-l,3-dioxolane 

After dissolving 11.0 g of N-[2-[4-(2-Iaethyl-l,3-dioxolan- 
2-yl)phenylletlvl] trifluoroacetamide in 30 ml of methanol, 20 
ml of a 10% sodium l^droxide aqueotis solution was added and the 
mixture was stirred at room tenperature for 2 hours. After 
concentrating the reaction solution under reduced pressure, it 
was extracted with a mixed solution of methylene chloride and 
methanol (10:1) and dried, and then the solvent was distilled 
off under reduced pressure to obtain 7.20 g of a brown liquid. 
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Uftss Bpectram m/z: 207 (if) 

NMR spectrum * (COa,)- ppm: 1.65(3H. s) . 2.74{2H, t, J=6.5H2), 
2.97-3.00(2H, m) , 3.79(2H, t, J=2H2) , 4.03 (2H. t, J=2H2), 
7.18(2H, d, J=8Hz), 7.41(2H, d, J=8Hz) 

Reference Example 3 

N- tl- [4- (2-aininoethyl)phenyl]ethyl] ace tamide -hydrochloride 

(1) N- tl- [4- 12- ( tert-butoxycarbonylamlno) ethyl ] phei^l ] etl^U 
' ace tamide 

To 10.0 g of [4-[2-(tert-butoxycarbonylainino)ethyll 
acetophenone there were added 100 ml of 10% methanolic ammonia 
and 1 inl of Raney nickel, and the ndxture wsis stirred for 48 
hours under a l^drogen atmosjphere at SO'C, 80 atmospheres. After 
cooling the reaction solution, the catalyst was distilled off 
and the solution was concentrated under re4uced pressure. The 
resulting green liquid was dissolved in 70 ml of methylene 
chloride, and then 5.8 ml of triethylamine and 3.9 ml of acetic 
anhydride were added while stirring on ice, and stirring was 
continued for 30 minutes. After adding water and extractijig 
with methylene chloride, the solution was dried and concentrated 
under reduced pressure. The residue was washed with dietiyl 
ether to obtain 9.30 g of N-[l-[4-t2-(tert-butoxycarbonylamino) 
ethyl]phenyl]ethyll acetamide (melting point: 138.0-140. 0»C). 

(2) N-[l-[4-(2-aminoetlQrl)phenyllethylJ acetamide -iQrdrochlorlde 

After dissolving 9.00 g of N-[l-[4-[2-(tert- 
buto3cycarbonylamino)etlvl]pheiQrl] ethyl] acetamide in 18 ml of 
methanol, 27 ml of 15% ethyl acetate-containing hydrogen 
chloride was added and the mixture was stirred at room 
tenperature one hour. After concentrating the reaction solution 
under reduced pressure, 10 ml of isopropyl alcohol was added, 
the mixture was stirred on ice, and the precipitated crystals 
were filtered off to obtain 6.0 g of colorless crystals. 
Recrystallization from ethanol yielded colorless crystals with a 
melting point of 212. 0-214. 0°C. 
Elemental analysis: Cyi^^jO-HCL 
Calculated: C, 59.37; H, 7.89; N, 11.54 
Found: C, .59.25; H, 7.61; N, 11.48 
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Reference Example 4 

2-14- (dibenzylaailno)ph«vl ] etfaylamine -Ivdrochloride 

(1) N-r2-[4-{dibenzyla]nino)pheivlJethyl] trifluoroacetamide 

To 1.00 g of N-(2-{4-aininpphenyl)ethyl] trifluoroacetamide 
there were added 600 mg of potassium carbonate, 10 ml of N,N- 
dimethylfonnamide and 1.1 ml of benzyl bromide, and the mixture 
was stirred at 50»C for one hour. After adding water and 
extracting with diethyl ether, the solution was dried and 
concentrated under reduced pressure. The residue was washed 
with isppropyl ether to obtain 1.10 g of N-[2-[4- 
(dibenzylamino)phenyl]ethyll trifluoroacetamide (melting point: 
142. 0-144. 0*C) . 

(2) 2- [4- (dibenzylamino)phenyl] ethylamine -hydrochloride 

To 1.00 g of N-[2-[4-(dibenzylamino)pl}enyl]ethyl] 
trifluoroacetamide there were added 3 ml of methanol and. 2 ml of 
a 10% sodium hydroxide aqueous solution, and the mixture was 
stirred at SO'C for 30 minutes. After concentrating the reaction 
solution under reduced pressure, water was added and the 
solution was extracted with methylene chloride and dried. 
Ethanolic hydrogen chloride was added to the methylene chloride 
layer, and after stirring on ice the precipitated crystals were, 
filtered off to obtain l.'OO g of colorless crystals. 
Recrystallization from a mixed sdlution of methylene chloride 
and ethanol yielded colorless crystals with a melting point of 
168. 0-170. 0"C. 

Elemental analysis: C,A.N, -2^1.1/411,0 
Calculated: C, 67.09; H, 6.78; N. 7.11 
Found: C, 67.01; H, 6.81; N, 7.23 

Reference Exaoqple 5 

4- (2-aminoethyl)-ar-methylben2yl alcohol • hydrochloride 

After dissolving 10.0 g of 4- (2-a2idoethyl) acetophenone in 
50 ml of methanol, 2.0 g of sodium borohydride was added and the 
mixture vras stirred at room tenperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added and the solution was extracted with diethyl 



- 31 - 



® 



ether, dried and then concentrated ixnder reduced pressure. The 
resulting faint yellow liquid was dissolved in 150 ml o£ 
tetralvdrofuran, and after adding 21.7 g of triphenylphosphine 
and 2.5 ml of water, the mixture was stirred at room tempera toxre 
for 10 hours. After concentrating the reaction solution under 
reduced pressure, it was dissolved in 100 ml of ethanol, and 
then ethanolic hydrogen chloride was added prior to stirring on 
ice. The precipitated crystals were filtered off to obtain 9.00 
g of colorless crystals. Recrystallization from ethanol yielded 
colorless crystals with a melting point of 171. 0-172. 0'^C. 
Elemental analysis; C^^H^O-HCl 
Calculated: C, 59.55; H, 8.00; N, 6.94 
Found: C, 59.29; H, 8.27; N, 6.85 

Reference Exanple 6 

4 - ( 3 -aminopropyl } benzenesulf onamide •b/drochloride 
{ 1 ) N- { 3 -phenylpropyl ) ace tamide 

To a solution of 1.00 g of 3 -phenylpropylamine in 25 ml of 
pyridine there was added dropwise 3.8 ml of acetic anhydride 
while cooling on ice, and then the mixture was stirred at room 
teznperature for one hour. The solvent was distilled off under 
reduced pressure, ethyl acetate and 10% hydrochloric acid were 
added to the residue, and-after adjusting the liquid to pH 3-4 
it was separated. After washing^ the organic layer with water 
and then with saturated seiline and dewatering, the solvent was 
distilled off under reduced pressure to obtain 6.20 g of N-{3- 
phenylpropyl ) ace tamide . 

(2) 4- [3- (acetylamino) propyl] benzenesulf onyl chloride 

To a solution of 1.00 g of N-(3-phenylpropyl) ace tamide in 
10 ml of methylene chloride there was added dropwise 3.40 g of 
chlorsulfonic acid while cooling on ice, after which the mixture 
was refluxed for one hour. The reaction mixture was poured into 
ice water, and the separated organic layer was washed with 
saturated saline. After dewatering the orgauiic layer, the 
solvent was distilled off under reduced pressure to obtain 1.20 
g of 4- [3 -(acetylamino) propyl] benzenesulf onyl chloride. 
(3 } 4- [3- (acetylamino)propyl]benzenesulf onamide 

A mixture of 1.20 g of 4- [3- (acetylamino) propyl] 
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benzenesulfonyl cMoride. 6 nl of tetrahydrofuran and 3.0 g of 
amnonia water was stirred at room tenperature for 7 hours 
After distilling off the solvent under reduced pressure and 
adding methanol to the residue, the Insoluble portion was 
filtered off. The filtrate was concentrated to obtain 0.50 g of 
4- [3- (acetylainino)prppyl]benzenesulf onamide. 
(4) 4-(3-ainlnop]:opyl)benzenesulfonamide-hydrochloride 
A mixture of 1.95 g of 4-t3- (acetylamlho)propylj 
benzenesulf onamide and 20 ml of 6 N hydrochloric acid was 
stirred at 110-120'C for 6 hours. The reaction mixture was 
concentrated under reduced pressure, and the residue was washed 
with ethanol to obtain 0.95 g of colorless crystals. 
NMR spectrum * (DMSO) ppm: 1.89(2H, quint, J=8Hz), 2.74(2H, t, 
J=8Hz), 2.80(2H, t, J=8Hz) , 7.20(2H, br-s) , 7.40(2H. d, J=8.5H2), 
7.76(2H, d, J=8.5Hz), 7.93 (2H, br-s) 

Reference Exaiqple 7 

N- [4- (2-aminoethyl)phenyl] -4-methylbenzenesulfonamide 
(1) N-[2-(4-nitrophenyl)ethyl] trifluoroacetamide 

To a mixture of 5.00 g of 2-(4-nitrophenyl)ethylamine- 
hydrochloride and 50 ml of methylene chloride there were added 
3.4 ml of triethylamine and 10.5 ml of trifluoroacetic anhydride 
while cooling on ice, and" the mixtjire was stirred at room 
temperature for 30 minutes. Aft6r concentrating the reaction 
mixture under reduced pressure and adding water to the residue, 
extraction was performed with methylene chloride. After washing 
the extract with saturated saline and dewatering, the solvent 
was distilled off under reduced pressure to obtain 8.50 g of N- 
[2- (4-nitrophenyl) ethyl] trifluoroacetamide . 
(2) N-[2-(4-aminophenyl)ethyl] trifluoroacetamide 

After dissolving 36.3 g of N- [2- (4-nitrophenyl) ethyl] 
trifluoroacetamide in 180 ml of methanol, 1.8 g of 5% palladium- 
carbon was added and the solution was subjected to catalytic 
reduction at normal temperature and normal pressure for 17 hours. 
The catalyst was filtered off, and the filtrate was concentrated 
under reduced pressure to obtain 33.4 g of N-t2-(4- 
aminophenyl) ethyl] trifluoroacetamide. 
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•(3 ) N- [4- (2- ( trlf luoroacetylamino) etlvUPlienyl] -4- 
me tbylbenzenesul £onamlde 

To a mixture of 10.0 g of N-[2-(4-*ainlnophenyl)ethyl] 
trifluoroacetamlde, 50 ml of met±ylene chloride and 7.9 ml of 
triethylamine there was added dropwise a 10-ml solution of 
methylene chloride containing 10.8 g of p-toluenesulfonyl 
chloride while stirring on ice, and the stirring was continued 
for one hour. Water was added to the reaction mixture, and the 
precipitated crystals were filtered off -to obtain 10.7 g of N- 
[4 - [2 - (trlf luoroacetylamino ) ethyl] phenyl] -4 - 
me thyll>enzenesulf onamlde . 

(4) N- [4- (2-amlno^.tl3yl) phenyl] *-4-methylbenzenesulf onamide 

A mlxttire of 13.4 g of N- [4- [2- (trlf luoroacetylamino) ethyl] 
phenyl ] -4 -methylbenzenesulf onamlde/ 130 ml of methanol and 80 ml 
of a 10% sodium hydroxide aqueous solution was stirred at room 
temperature for 30 minutes. After adding i0% hydrochloric acid 
to the reaction mixture to adjust the liquid to pH 7, it was 
concentrated under reduced pressure. After adding et h a n ol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated tinder reduced pressure to obtain 12.0 
g of a light yellow liquid. 

mSR spectrum 5 (DHSO) ppm: 2.33 (3H, s) , 2.76 (2H, t, JsB.SHz), 
2.96(2H,. t, J=8.5Hz), 7.05(2H, d, J»8.5Hz), 7.10(2H, d, Js8.5Hz) , 
7.34(2H, d, J=8Hz), 7.65(2H, d, J=8Hz), 8.40 {2H, br-s) 

Reference Exaitple 8 

4 - ( 2 -aminoe thyl ) -N-methylbenzenesulf onamlde • hydrochloride 
( 1 ) N- {2-phenylethyl ) acetamide 

To a solution of 15.0 g of 2-phenylethylamlne in 75 ml of 
pyridine there was added dropwise 12.8 ml of acetic anhydride 
while cooling on ice, and the mixture was stirred at room 
tenperature . f or one hour. After concentrating the reaction 
mixture under reduced pressure and adding 10% hydrochloric acid 
to the residue to adjust the liquid to pH 3-4, extraction was , 
performed with ethyl acetate. The extract was washed with water 
and then with saturated saline and dewatered, and the solvent 
was distilled off imder reduced pressure to obtain 27.7 g of N- 
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' ( 2 -phenyle tl^l ) acetamldie . 

(2) 4-I2-{acetylainlno)ethyl]bensenesulfonyl chloride 

TO a mixed solution of 98.2 g of N-(2-pheiiylethyl)acetaiiiide 
and 500 ml of methylene chloride there was added dropwise 362 g 
of chlorsulfonic acid wbilB cooling on ice. After refluxing for 
2 hours, the reaction solution was poured into ice water. The 
precipitated crystals were filtered off and then washed with 
water to obtain 88.3 g of 4-[2- (acetylamino)ethyl] 
benzenesiilfonyl chloride. 

(3 ) 4- [2- (acetylamino) ethyl] -N-methylbenzenesulf onamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulfonyl cl^Loride in 25 ml of tetrahydrofuran there was 
added at room temperature 14.8 g of a 40% methylamine aqueous 
solution. After refluxing for 5 hours, the mixture was 
concentrated under reduced pressure to obtain 5.90 g of 4-[2- 
(acetylamino) ethyl] -N-metl^lbenzenesulf onamide . 

( 4 ) 4 - ( 2 -aminoe thyl ) -N-me tl^lbenzenesul f onamide • l^drochloride ' 

A mixture of 34.0 g of 4- [2- (acetylamino) ethyl] -N- 
methylbenzenesulfonamide and 170 ml of 6 N hydrochloric acid was 
stirred at llO'C for 5 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed • 
with methanol to obtain 10.6 g of colorless crystals. 
NMR spectrum * (DMSO) ppffi: 2.42(3H, s) , 3.02(2H, t, J=5Hz) , 

3.07(2H, t, J=5Hz), 7.40 (IH, br-S) , 7.57 (2H, d, J=8Hz) , 7.74 (2H, 
d, J=8Hz), 8.08(2H, br-s) 

Reference Bxansjle 9 

4- (2-aminoethyl) -N-propylbenzenesulf onamide 
(1) N-propyl-4- [2- (trifluoroacetylamino) ethyl] 
benzenesulf onamide 

To a solution of 13.4 g of 4- [2- (trifluoroacetylamino) 
ethyl] benzenesulfonyl chloride in 20 ml of tetrahydrofuran there 
was added 6.9 ml of propylamine while cooling on ice, and the 
mixture was stirred on ice for 3 hours. The reaction mixture 
was concentrated under reduced pressure, and water and methylene 
chloride were added to the residue. The precipitated crystals 
were filtered off to obtain 15.3 g of N-propyl-4- [2- 
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'( tri £luoroacetylaBilno ) ethyl ] benzenesulf onaxoide • 
(2) 4-(2-aminoethyl)-N-propylbenzenesul£onaniide 

To a solution of 15.3 g of N-prQpyl-4-[2«- 
(tri£luoroacetylaiaino)etfayl]benzenesulfonamide in 150 ml of 
methanol there was added at room tenperature 92 ml of a 10% 
sodiiim hydroxide aqueous solution, and the mixttire was stirred 
for 30 minutes.. After adding 10% hydrochloric acid to the 
reaction mixture to adjust the liquid to pH 7-8, it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtain 12.7 
g of a colorless liquid. 

NMR spectrum * (DMSO) ppm: 0.80(3H, t, J=7H2) , 1.40{2H, sextet, 

J=7Hz), 2.70(2H, t, J=7Hz), 2.97{2H, t, J=7.5Hz), 3.09(2H, t, 
J=7.5Hz), 4.23 (IH, br-s) , 7.46(2H, d, J=8Hz), 7.74 (2H, d, J=8Hz) , 
7. 80-8.00 (2H, br-s) 

Reference Example 10 

4- {2-aininoethyl) -N, N-dimethylbenzenesulfonamide* hydrochloride 

(1) 4- [2- (acetylamino) ethyl] -N,N-dimethylbenzenesulf onamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulf onyl chloride in 25 ml of tetrafaydrofuran there was 
added at room temperature^ 17. 2 g of a 50% dimethylamine aqueous 
solution, and the mixture was reflxuced for 5 hours. The 
reaction mixture was concentrated under reduced pressure to 
obtain 4.10 g of 4- [2- (acetylamino) ethyl] -N,N- 
dlmethylbenzenesulf onamide . 

(2 ) 4- (2-aminoethyl) -N,N-dimethylbenzenesulf onamide • 
hydrochloride 

A mixture of 4.10 g of 4- [2- (acetylamino) ethyl] -N, N- 
dimethylbenzenesulf onamide and 40 ml of 6 N hydrochloric acid 
was stirred at lOO^C for 6 hours. The reaction mixture was 
concentrated tinder reduced pressure and the residue was washed 
with methanol to obtain 1.00 g of colorless crystals. 
NMR spectrum ^ (DMSO) ppm: 2.62(6K, s) , 3.01(2H, t, J-8.5Hz), 
3.11(2H, t, JsS.SHz), 7.54(2H, d, J^SHz), 7.70(2H, d, J=8Hz) , 
8.00 (2H, br-s) 
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Reference Exanple 11 

2- (2-aminoethyl)beiizenesulf onaxaide 

(1) 5-bromo-2- [2- { trifluoroacetylamino) ethyl] benzenesulfonyl 
chloride 

To a solution of 15.5 g of N-[2-(4-bromophenyl)ethyl] 
trif luoroacetandde in 45 ml of methylene chloride there was 
added 10 ml of chlorsulfonic acid ^^le cooling on ice, and the 
mixture was refluxed for two days. After pouring the reaction 
mixture into ice water for s^aration, the organic layer was 
washed first with water and then with saturated saline. After 
dewatering the orgtanic layer, the solvent was distilled off 
under reduced pressure. A mixture of n-hexane and ethyl acetate 
(6:1) was added to the residue, and the insoluble portion was 
filtered off. After concentrating the filtrate under reduced 
pressure, the residue was piirified by colimb chromatography 
[silica gel, n-hexane/ etliyl acetate (6:1)1 to obtain 4.90 g of 
5-bromo-2- [2 - (trif luoroacetylamino) etlvU benzenesulfonyl 
chloride . 

(2 ) 5-bromo-2- [2- (trif luoroacetylamino) ethyl Jbenzenesulfonamlde 

To a solution of 25.5 g of 5-bromo-2- [2- 
(trifluoroacetylamino) ethyl] benzenesulfonyl chloride in 38 ml of 
tetrahydrofuran there was^- added 45 ml of ammonia water while 
cooling on ice, and the mixture wa's stirred at room temperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with methylene 
chloride to obtain 22.0 g of 5-bromo-2- [2- 
( trif luoroacetylamino) ethyl] benzene sulfonamide . 

(3 ) 2 - [2- (trif luoroacetylamino) ethyl] benzenesulfonamide 

A mixture of 12.0 g of 5-bromo-2- [2- 
( trif luoroacetylamino) ethyllbenzenesulfonamide, .120 ml of 
methanol and 1.2 g of 10% palladium-carbon was subjected to 
catalytic reduction at normal tenperature and normal pressure 
for 4 hours. After filtering off the catalyst, the filtrate was 
concentrated under reduced pressure to obtain 11.0 g of 2-(2- 
( tr i f luoroacetylamino ) ethyl 1 benzenesul f onamide . 

( 4 ) 2 - ( 2 -aminoethyl ) benzenesulfonamide 

A mixture of 11.0 g of 2- [2- (trif luoroacetylamino) ethyl] 
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benzenesulfonamlde, 110 ml of methanol and 66 ml of a 10% sodium 
hydroxide aqueous solution was stirred at room tentperatxire for 
one hour. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding^ ethanol to the residue and 
filtering off the insoluble portion, the filtrate was distilled 
off under reduced pressure to obtain 8.0 g of colorless crystals. 
NMR spectrum f (DMSO) ppm: 3.10(2H, t, Js7Kz}, 3.30(2H, t, 
J=7Hz), 7.43-7.47{2H, m) , 7.50-7 . 60 (5H, m) , 7.90-7.93 (IH, m) 

Reference Example 12 

3 - ( 2-aminoethyl) benzenesulf onamide 

( 1 ) N- [ 2 - { 4 -bromophenyl ) ethyl ] tr i f luoroace tamide 

To a solution of 10.0 g of 2- (4-bromophenyl) ethylamine in 
100 ml of mett^lene chloride there was add§d 21 ml of 
trifluoroacetic anhydride while cooling on ice, and the mixture 
was stirred at room temperature for 30 minutes. The reaction 
mixture was concentrated under reduced pressure and the residue 
was washed with isopropyl ether to obtain 13.7 g of N-[2-(4- 
bromophenyl ) ethyl ] trif luoroace tamide . 

(2) 2-bromo-5- [2- (trif luoroacetylamino) ethyl] benzenesulfonyl 
chloride 

To a solution of 15.-5 g of N-[2-(4- 
bromophenyl ) ethyl] trif luoroacetamide in 45 ml of methylene 
chloride there was added' 10 ml of chlorsulfonic acid while 
cooling on ice, and the mixture was refluxed for two days. 
After pouring the reaction mixture into ice water for separation, 
the organic layer was washed first with water and then with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure. The residue 
was washed with a mixed solution of n-hexane and ethyl acetate 
(6;1) to obtain 8.20 g of 2-bromo-5- [2- 
( trif luoroacetylamino) ethyl ] benzenesulfonyl chloride . 

(3 ) 2-bromo-5- [2- (trif luoroacetylamino) ethyl]benzenesulf onamide 

To a solution of 8.20 g of 2-bromo-5- [2- 
( trif luoroacetylamino) ethyl] benzenesulfonyl chloride in 12 ml of 
tetrahydrofuran there was added 14.4. ml of ammonia water while 
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cooling on ice, and the mixture was stirred at room ten5)erature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with ethanol to 

obtain 5.30 g of 2-bromo-5-I2-(trifluoroacetylamino)etliylI 
benzenesulf onamide . 

ft 

(4 ) 3-12- (trifluoroacetylamino) ethyl J benzenesulf onamide 

A mixture of 5.30 g of 2-bromo-5- [2- (trifluoroacetylamino) 
ethyl I benzenesulf onamide, 50 ml of methanol and 0.5 g of 10% 
palladium-carbon was subjected to catalytic reduction at normal 
temperature and normal pressure for 11 hours. After filtering 
off the catalyst, the filtrated was concentrated under reduced 
pressure to obtain 4.00 g of 3 -[2 -(trifluoroacetylamino) ethyl] 
benzenesulf onamide . 

( 5 ) 3 - ( 2 -aminoe tlofl ) benzenesul f onamide 

A mixture of 4.00 g of 3- [2- (trifluoroacetylamino) etlyU 
benzenesulf onamide, 40 ml of methanol and ml of a 10% sodium 
hydroxide aqueous solution was stirred at room tengperature for 3 
hours. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was 
concentrated under reduced pressure to obtain 4.30 g of 
colorless crystals. 

NMR spectrum ^ (DMSO) ppm: 2.98 C2H, t, J=8Hz) , 3.08 (2H, t, 

J=8Hz), 7.25(2H, br-s), 7.48-7 .58 (2H, m) , 7 .70-7.78 (2H, m) , 
7.81(2H, br-s) 

Reference Example 13 

4 - [ 2 - [ ( 2 -chloro-3 -ni troquinolin-4-yl ) amino ] e tl^l ] benzamide 

To a solution of 8.03 g of 2,4-dichloro-3-nitroquinoline 
and 18.5 ml of triethylamine in N,N-dimethylformamide there was 
added 4.35 g of 4- (2 -aminoethyl) benzamide while stirring on ice, 
and the mixtxire was further stirred on ice for 5 hours. After 
adding water and 10% hydrochloric acid to the reaction solution 
to adjust the liquid to pH 8, extraction was performed with 
ethyl acetate. The organic layer was washed with saturated 
saline and then dewatered, and the solvent was distilled off 
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Under reduced pressure. The residue was washed with isopropyl 
ether to obtaiin 5-89 g of brown crystals. Recrystallization 
from ethanol yielded yellowish brown prism crystals with a 
melting point of 217 .5-218. S^'C. 
Elemental analysis: Cj^ClN^O, 
Calculated: C, 58.31; H, 4,08; N, 15.11 
Found: C, 58.32.; H, 3.88; N, 15.04 

The compoxinds for. Reference Examples 14-46 listed in Tables 
1 to 9 were obtained according to the method of Reference 
Example 13. 
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® # 







Fxuyextltts 

(reezystalUsatioa 

solvit) 


Elemental analysis 


Re£. 
BX.14 


CQEiaife 


y«Ucwl8h brown 
crystals 
(BtGH) 
mt 194. 0-19$. 


Calc: '0,59.30; H,4.4i| H,14.56 

s^wwiu. w#99.Ji#j a(r«*99| M,xe«27 


Ref . 
Ex. 15 


QH 


yellowish brown 
erystels 
(AeOBt) 
up: 140. 0-145. 0*C, 


C^^CINjO. 
Calc.x C,59.40; H,4.idf N,12.23 
rounn. Bfj.oj; Ii«12.20 


Ref. 
Ex.16 


co^t 


orange neeOle-liJce 
crystals 
(EtOB) 
no: 122. 0-124. 0-C 


C»Hj.ClN,0. 
uxc; c#ou.ue; af4.94; N»10.51 
Found: C,60.1S; S,4.32f N,10.56 


Re£. 
Ex.17 




yellow crystals 
mo: 122. 5-123. 0"C 


C„H„C1M,0, 
caxc.: c#dq.93; n,4.D7; Nr 10.15 
Pound: C, 60.83; H,4.77; N,10;19 


Re£. 
Ex.18 




yellow crystals 

»: 199.5-201. 5*C 


Calc: C,50.19; E,3.72; N,13.77 
Found: Cr49.99; H,3.56; N,13.48 


Re£. 
Ex.19 


SOjNHMe 


yellow needle-like 
crystals 
(CS^CN) 
bo: 178. 0-179. O^C 


CAtClH,OS 
Calc: C,51.37; B,4.07; H,13.31 
Found: 0,51.46; B,3.96; H,13.47 


Re£. 


SOjMHBt 


light yellow needle- 
like crystals 
(BtOR) 
wd: 183. 0-184. 5"C 


^ „ C fH„aK.O.S 
Calc: C,52.47; B,4.40; N,12.86 
Found: C,52.78; B,4.34; ir,12.77 


Ref. 
Bx.21 


SO^lH-n-Pr 


brown needle- like 
crystals 
(iso-FrOH) 
»: 136. 0-137. 5'C ^ 


Calc: C,53.5i; K,4.71; N,12.48 
Found: C,53.80; B,4.70; N,12.63 


Re£. 
&X.22 




yellow needle-like 
crystals 
(CH,Cll) 
BO! 162. 0-163. 0*C 


C.A,C1N,0,S 
Calc: C.52.47; B«4.40i N,12.88 
Found: C,52.57; H,4.30; H,13.13 


ReF! 
Bx.23 


CH,OH 


yellow crystals 

(iso-PrOR) 
moi 169. 0-171. 0»C 


C,A.C1N,0, 
Calc: C, 60.42; H,4.5l; H, 11.74 
Found: C, 60.72; H,4.23; N,11.71 


Ref. 
Ex.24 


HEMS 


yellow crystals 
(OMF-^0) 
to: 210. 5-213. 0«C 


C,A,C1N,0,S 
Calc: 0,51.37; H,4.07; N, 13 .31 
Pound: 0,51.39; H,4.02; N, 13.14 


Re£. 
Ex.25 


icnc 


yellow crystals 

(BtOH) 
to: 190.0-191. 5«C 


0,^ CIN.O 
Calc: 0,59.30; k,4.45; N,14.56 
Found: 0.59.28; R,4.37; M,14.59 
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R- 


Properties 
(reczystallixation 
solvent) 


Elemental analysis 


Re£. 
&X.26 




yellow prism crystals 
(AeOSt) 
mot 146. 5-147. 5*C 


CA»C1H,0. 
Calc: C,60.59; H,4.8b; 11,15.70 
Pound: C.60.75; H,4.69; KaS.66 


Ref . 

Ex.27 


CHMtiNKAC 


yellow crystals 

(AeOBt) 
wot 192 .5-194.0*0 


C,,H„C1NA 
Calc: C.61.09; B,5.13; 11*13.57 
Found: 0,61.06; B,5.22; 9,13.37 



TAle 3 





R* 


Properties 
( recrys talliza tion 
solvent) 


Elemental analysis 


Re£. 
Ex.28 


SO^ 


yellow crystals 

(MeOB) 
mp: 194. 0-196. 0»C 


C,A,C1N,0S 
Calc: C,49.69; H,4.66y N,13.64 
Found: 0,49.55; H,4.76; N,13.52 


Ref . 
Ex. 29 


CH,OK 


yellow crystals 

(iso-PrOH) 
TO! 149. 5-151. O^C 


C,AtClH,0, 
calc: 0.59.75; H,5.57; N,11.61 
'Pound: 0,59.65; H,5.38; N,11.53 


Re£. 
Ex. 30 


NHHS 


yellow crystals 
(AeOEt-iso-Pr,0) 
mot 176. 5-177. 5"C 


C,A,01NAS 
Calc: 0,50.88; K,4.98; H^S.IS 
Pound: 0,50.89; H,4.97; N,U.04 


Re£. 
Ex.31 


NBAC 


yellow prism crystals 
(AcOEt) 
mo: 187. 5-188. 5«C 


C,A,C1N,0, 
Calc: C,58.69; R,5.44; 11,14.41 
Found: 0,58.64; H,5.45; N,14.30 


Re£. 
Ex.32 


NHHS 


yellowish Isrown 
needle-li)ce crystals 
(AcOEt) 
mpi 146.5-148.0*0 


C,A,C1K,0 
Calc: 0,59.91; H,5.87; N,15.53 
Found: 0,59.86; H,5.73; H,15.59 


Re£. 
Ex. 33 


CHHeNHAc 


yellow crystals 

(AcOEt) 
mp: 170. 0-174. 0*0 


C,,H„C1N,0, 
Calc: 0,60.50; H,6.04; N,13.44 
Found; 0,60.39; H,6.10; N,13.24 
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? 




Froperties 
(recrystalUsation 
solvemfc) 


1 Elemental analvsis 


Ref . 
Bx.34 




H 


yeXloir needle-ldUce 
crystals 
(CBjCar) 

BP! 232.0*233 ■O'g 


. c«A,ciK,o,s 

Calc: C,50.19; H,3.72; N,U.77 
Pound: C,50.19; H.3.55| N«13.72 


Ref. 
S3C.35 




B 


yellewisli bronn 
czystals 

(CH,C») 
mpi 225. 5-226. 5«C 


q^ciNAS 
Calc: C,50.19/ H,3.72f N,13.77 
Found: CSO.ll; B.3.9S; N.13.59 


Ref. 
&3C.36 


P-SO/IH, 


Me 


yellowisli brown 
crystaOa 
(BtOB) 
mp; 235. 5-237. O-C 


C.AtC1N.0.S 
Calc: C, 51.37; B,4.07; K,13.31 

Pound: 0,51.49; B,4.07; N,13.03 


Ref. 
Ex.37 


P-SO/IH, 


OMn 


yellowish farown 
needle-like ezyatals 
(BtOB) 
no: 238. 0-239.5*0 


"•c.A,ciNAS 

Calc: C,49.49; H,3.92; K.12.82 
Pound: C»49.44; B,3.79; N,12.90 


Ref. 
fix. 38 




CI 


yellow cxyBtalB 
(EtOH) 
mo: 236. 0-237. 0«C 


Calc: C, 46.27; B,3.20; N,12.70 
Found: C,46.29; B,3.07; N,12.54 



Table 5 






Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.39 


yellow crystals 

(BtOH) . 
as: 196. 5-197. 5»C 


C,JI„C1M,0.S, 
Calc: C,43.64; H.3.17; N,13.57 
Pound: C,43.75; B,3.06; N,13.33 
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Sable 6 





n 


Prppsrtias 
(recxystallixatlon 
solvent) 


Bleneatal analysis 


Re£. 
Ex.40 


1 


yellow needle-lilce 
cxystals 

(BtOH) 
mp: 212, 0-213. O^C, 
decamDosition 


C A,C1N.0,S 
Calc; C,48.92; H,3.34; H,14.26 
Pound: C,49.18; a,3.26; N,14.33 


Re£. 
BX.41 


3 


yelloir plate crystals 
(C^CN) 
no: 215. 0-216. 0«C 


C AtClH^S 
Calc: C, 51.37; H,4.07; N,13.31 
Pound: Cr51.25; R«4.09; H.13.02 




Table 7 




Properties 
(reerystallisation 
solvent) 


Elemental analysis 


Ex.42 


yellow crystals 
(HeOH) 
nor 216. 0-217. 0«e 


C AtC1K,0.S 
Calc: C, 48.32; H,4.32; N,14.12 
Found: C, 48.29; H«4.20; N,14.10 
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Tiblfi 8 



Bx.43 



KBTb 



brown liguid 

»Pm- 2.32 (3H. s) , 2.84 (2H, t, 
J-SH'^ 6.99(2H, 'd. J.8.5H2), 7.07(2H, 

S.'lliS S' 8.36(1H, d, J-8,5H»), 

a Qpeetrum V(llq). cm": 3416, 1528, U60 



Ra£. 



reddish brown liquid " 

NHR spectrum (cici,) ppm: 2.89(2H, t, J»6.5Hx), 3.61(2H, 
?'«"f'^?i;,i»^^i^' 5.84(18, t, J-6.SHX). 6.73 (2H, d, 

^■2?i' 2-2Jf?5' 5' J«8H»), 7.20-7.35(10H, m), 7.40(1H, t, 
J.8HZ , 7.61(1H, d, J.8HZ), 7.71(aH, t. J.8HS), 7.89C1H, d. 

Mass spectrum m/s: 322, 524(3:1, M*) 

IR spectrum V dig) cm''; 3416. 1S22 



ReC. 
Ex. 45 



yellow erystala 
MMR spectrum ^ (CDCl,) ppm: 1.50(3H, d, J-6Hz), 3.00(2H, t, 
V^l^' ?' 4.92(1H, q, J«6Hs}, 5.86(1K, s) 

7.38(2H, d, J-8HZ), 7 .45-7.50 (IH, m) , 
7.65-7.75{2H, m) , 7.89(lH, d, J-8.SHr) 

ZR spectrum V(XBr) cm"*: 3424., 1516, 1364 
Mass spectrum m/gg 370. 372(3;1. H*) 
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die 





ProDertittfl 


Re£. 
Ex.46 


orange liquid 

NMR Bpectrum * (CDCl,) ppm: 2.09(2H, quintet, J-7.5HX), 
2.73(2H, t, J-7BZ}, 2.89(2H, t, J«7.5Hz), 2.95(2H, t, 
J-7.5BS), 3.S8(2B, q, J«7az), 4.64(4R« 0), 5.52(1B, far-s), 
6.69(2H, J»8.5Hz9« «.94(2a, d, J«8.5Hz}, 7.20-7.30C6E, 
7.33 (4H» m) 

IR Bpectrum V(Xiq) cm"*: 3392, 1522 
Mass SDeetrum m/zs 512. 514(3:1. iT) 



Reference Bxani)le 47 

N- [4- [2- [ (2-chloro-3-nitroquinolin-4-yl) amino] ethyljphenyl] -N- 
methylacetamide 

To 2.59 g of 2-chloro-N~ [2- [4- (methylamino}phenyl]ethyll -3- 
iiitroquinoline-4 -amine there were added 26 ml of pyridine and 
6.9 ml of acetic anhydride, and the mixture was stirred at room 
temperature for 1.5 hours. The solvent was distilled off \mder 
reduced pressure and the residue was washed with isopropyl ether 
to obtain 2.72 g of yellow crystals. Recrystallization from 
ethanol yielded yellow prism crystals with a melting point of 
176.5-177. 0"C. 

Elemental analysis: C^fi^ClNfl^ 
Calculated: C, 60.23; H, 4.80; N, 14.05 
Found: C, 60.28; H, 4.70; N, 14.01 

The compound for Reference Example 48 listed in Table 10 was 
obtained by the same method as Reference Example 47. 

Table 10 
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® 





(recxystallizatiaa 
tfolvmt) 


BLenental woAXyuia 


Ret. 
BX.48 


yeUoir prism ezystols 
HDi 171-. 0-172. s«e 


Cale»: C,59.63; H,5.75| 9,13.91 
Pottnd: C,59.50y H,5.€3f R,13.95 



Reference Example 49 

2-chloro-5 , 6, 7, 8-tetraliydro-N- [2- [4- W-inetl?ylbenzylaaiirio) phenyl J 
etlvl] -3-nitroquiaioline-4-antine 

To a suspension of 36.8 g of 2-chloro-5, 6,7,8-tetrahydro-N- 
t2- [4- (methylamino) phenyl] ethyl] -3-nitroguinoline-4-ainine, 14 .1 
g of potassium carbonate and 370 ml of N,N-dijnethylforniainide 
there was added dropwiae 12.4 ml of benzyl bromide at room 
tenperature while stirring. After stirring at room temperature 
for 14 hours, the reaction mixture «ns added to ice water and 
extracted with methylene chloride. The extract was washed with 
water and then'dewatered and concentrated under reduced pressure. 
The residue was purified by column chromatography [silica gel, 
methylene chloride/n-hexane (1:1)] to obtain 41.9 g of a red 
liquid. 

IR spectrum v(liq) cm"*: 3432, 1580, 1522 
Mass spectrum m/ 2 ; 450, 452 (M*, 3:1), 210(BP) 

HMR spectrum * (CDCl,) ppm : 1.65-1.80{4H, m) , 2.02-2.15(2H, m) , 
2. 70-2. 85 {4H, m) , 3.03 (3H, s) , 3.30{2H, q, J=6Hz) , 4.33 (IH, br- 
s), 4.53(2H, s), 6.71{2H,*d, J=8.5H2), 7.01(2H, d, J=8.5Hz), 
7.15-7.38 C5H, m) , 7.22 (2H, d, J=7.5Hz), 7.24 (IH, t, J=7.5Hz), 
7.31 (2H, t, J=7l5Hz) 

Reference Exasple 50 

N- [ 4- [ 2 - [ ( 2 -diben2ylamino-3 -nitroquinolin^4-yl ) amino] Bthyl ] 
phenyl ] acetamide 

A mixture of 5.75 g of N- [4- [2- [ (3-amino-2-chloroquinoUn- 

4-yl)amino]ethyl]phenyllacetamide and 11. 9. ml of dibenzylamine 

was stirred at 100"C for 10 hours . Water and 10% hydrochloric 

acid were added to the reaction mixture, the precipitate was 

filtered off, and the mother li<iuor was extracted with methylene 

chloride. The extract was washed with water and then dewatered, 

and the solvent was distilled off. The resulting reddish orange 

oily residue was purified by column chromatography [silica gel. 
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etbyl acetate/n-hexane (1:2-2:1)] to obtain 6.37 g of a reddish 
orange liquid. 

IR spectrum V(liq) cm"* : 3320, 1668, 1522 

NMR spectrum * (CDCl,) ppm : 2il5(3H, s), 2.88 {2H, t, J=7Hz), 
4.03 (2H, q, J=7Hz) , 4.50 (4H, s) , 7 .00-7 .30 (13H, m) , 7.42 (2H, d, 
J=8H2), 7.50-7.60(3H, m) . 7.92(1H, d, J=8H2) 

The compounds for Reference Bxanples 51-54 listed in Tables 
11 and 12 vrere obtained by the same method as Reference Exaniple 
50. 

Table U 
HOIItHC-fV^i«. 






Prooerties 


Re£. 
. Ex. 51 


reddish orange licjuid 

NMR spectrum ^ (CDCI,) ppm: 1.48(3H| d, J"6.5Hx), 1.78(1H, 
br-s). 2.91(2H, t. J»7Hz) , 2.96{2E, J«7Hz), 4.50 (4H. 
B), 4.86(1H, J-6.5HZ), 7.10-7.35 C14H, m) , 7.50-7.60{3R, 
n), 7.92(1H, J-6HZ) 

ZR speetrun V(liq) ca'*: 3352, 1526 
Vaaa soeetrum m/s: 532(11') 



T^ltt 12 








n 


Properties 


Ref. 
Ex. 52 


NHAC 


2 


orange liquid 

NMR spectrum ^ (CDCl,) ppm: 1.65-1.85(4H, m) , 
2.16(3H, B), 2.30-2. 50(2R, m) , 2 .60-2.75 (2H, m) , 
2.77(2H. t, J«7Bz). 3.4S(2H, td, Jb7, 6Hz) , 4.34 (4H, 
B), S.78(1B, t, J»6Rz), 7.11(2R, d, J»8.5Hz), 7.15- 
7.30(10H, m), 7.41(2H, d, Jb8.5Hz) 

IR spectrum V(lia) cra'S 3316. 1670, 1518 


Re£. 
Ek.53 




1 


reddish orange liquid 

MHR spectrum ^ (DUSO-d,) pxsm: 1.95-2. 05(2R, m) , 
2.68(2H, t, J-8HZ), 2.88(2H, t, J«7Hz) , 3.00(2R, t, 
J-7HZ), 3.65 (2H, td, J«7, 6Hs), 4.34 (4Ht a)# 6.98(1B« 
t, J=i6Hz) , 7.10-7.30(12Rr m) , 7.38(2B, d, J«8Hz), 
7.74(2B, d, J-8HZ) 

IR spectrum Vt lid) cm"^ 3352, 1560, 1336 


Ref. 
Bx.54 




1 


reddish orange liquid 
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BUR QMCtrum d(CDCl,) ppBLi 2.04 (2H, quintet, 
?"Z:?5**' 2.75{aK, t, J«7H«). 2.76(2H, t, J«7.5Hx), 
3.08C2H^ iT-y.SBz), 3.69(2B, q, J-7H«) , 4.40(4B« 

J«8.5Hz), 7«13(4R, d, J«8Bs), 7.20-7.30(rat «), 
7.32(4B, t, J«8Bs) 

XR •pttctzim V(Uq) cb~'s 3344, 1522 
Mass flDectnimmyz; 673(11*) 



Reference Bxanple 55 

4- [2- [ (2-N-methylbenzylaiidno-3-xiitroquinplin-4-yl) amino] ethyl] 
benzenesulfonamlde 

After dissolving 2.41 g of 4-[2-[ (2-chloro-3-nitroquinolin- 
4-yl)amino]ethyl] benzenesulfonamlde in 7.6 ml of N- 
methyllaenzylaniine, the solution was stirred at lOO'C for one hour. 
After cooling the reaction mixture to room tenperature, 5% 
hydrochloric acid was added and extraction was performed with 
methylene chloride. After washing the extitact first with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure. The residue was purified 
by coliumi chromatography [silica gel, methylene chloride/ethanol 
(50:1-40:1)] to obtain 2.34 g of reddish orange crystals. 
Recrystallization from methanol yielded reddish orange crystals 
with a melting point, of 156. 0-157. 5'C. 
Elemental analysis: C^J^JSfi^S 
Calculated: C, 65.05; H, 5.90; 15.17 
Found: C, 64.81; H, 5.91; N, 14.90 

Reference Example 56 

4- [2 - [ (3-amino-2-chloroquinolin"4-yl) amino] ethyl] benzamide' 

After dissolving 2.05 g of nickel chloride • 6H,0 in 32 ml of 
metlianol and adding 1.18 g of sodium borohydride at room 
temperature, an N,N-dimethylformamide solution containing 6*41 g 
of 4-[2-[(2-chloro-3-nitroquinolin-4-yl)amino]ethyl] benzamide 
was added. Next, 0.65 g of sodium borohydride was gradually 
added. After filtering off the insoluble portion, the solvent 
was distilled off imder reduced pressure and a mixed solution of 
water, ethyl acetate and methanol was added to the obtained 
residue prior to extraction. After washing the organic layer 
with saturated saline and dewatering, the solvent was distilled 



- 49 - 



off under reduced pressure. The residue was purified by column 
chroinatogreq?hy [silica gel. methylene chloride/methanol (30:1- 
10:1)1 to obtain 2.88 g of light browfi crystals. 
Recrystallization from ethanol yielded light yellow crystals 
with a melting point of 220. 0-220. 5'C. 
Elementeil analysis: C^^ClItfi 
Calculated: C, 63.44; H, 5.03; N, 16.44 
Found: C, 63.28; H, 4.93; N, 16.24 

The compounds for Reference Exait^jles 57-94 listed in Tables 
13 to 25 were obtained by the same method as Reference Exasple 
56. 
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MbX« 13 





1? 


Propertiefl 
(reexystallization 
solvent) 


Elenental analysis 


Ref . 
Bx.57 


CCNHHe 


llgbt grem ezystals 

(EtOB) 
no: 148. 0-150. 0*C 


C^,C1H,0 
Calc: C,64.31? H,5.40| K,15.79 
Foxmd: C,64.35; H,5.41; N,15.97 


Ref. 
Bsc. 58 


OH 


faint farotn exyatals 
(AeOSt) 
»: 218. 0-220. 0«C 


CA.C1H,0 
Calc: C,65.07; H,5.14; 9,13.39 
Pound: C65.04; H,4.93; K,13.29 


Rer • 
Ex. 59 


CQ^t 


faint teo«n needle- 
- like crystals 

(iso-Pr,0) 
no: 113. 0-115. 0"C 


CmHmCIH 0 
Calc: Ci64.9ijH,5.*4b; K,11.36 
Found: C,65.09; Hr5.41| ir,11.40 

'\ 


ReC. 
£x. 60 




light green czystals 
(BtOB) 
dp: 113. 0-115. 0*C 


Calc: C,65.75F^j5^7'8; IT, 10. 95 
Found: C,65.61; B,5.82; 11,10.95 


Re£. 
Ex. 61 


SO^ 


brown needle-like 
crystals 
(MeOB) 
DPS 202. 5-204. 0"C 


C,^C1N,0S 
Calc: C,54.18; H,4.55; K,14.87 
Found: C,54.11; H,4.47; K,15.07 


Re£. 
Ex. 62 


WHMm 


light brown crystals 
( AcOEt-n-Hexane ) 
bd: 125. 5-126. 5"C 


Calc: C,55,31; H,4.90; K,14.33 
Found: C,55.14; H.4.81; ^.14. 09 


RsC. 
Ex. 63 


KBES 


colorless cxystals 

(iso-PrOH) 
tap: 142. 0-142. 5*C 


C,A,ClN,OS 
Calc: C, 61.73; H,4.$6; R,12.00 
Found: C,61.61; R,4.B4; N,U.82 


Re£. 
Ex. 64 


HHAC 


light yelloiT^isiB 
crystals 
(C^Cl,) 
so: 161. 3-163. 5*C 


c,A.ciw,o 

Calc: 0,64.31; H,5.40| N,15.79 
Found: C,64.12; B,5.24| N,15.65 
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I I r 





? 


Properties 
(reczystalllzation 
solvent) 


Elemental analysis 


Ref . 

Ex. 65 




light brown crystals 
(niP-H,0) 
bp; 201.5>202.5*g 


* C,^C1M,0-S 
Calc: C,53.61; H,5.56; N,14.71 
Found: C,53.67; H,5.46; N,14.72 


Ref. 
Bx.66 


NBAc 


colorless crystals 

(Benzene) 
bo; 134. 0-134. 5*g 


C,^C1W,0 
Calc. 5 C,63.59; H,6.46; H,15.61 
Pound; C.63-B7; H,6.50; R,15.50 


Ref. 
Ex.67 




brown needle-lilee 
ezystals 
(AeOBt) 
flo: 156. 0-158. 0«r« 


Calc: C, 64.42; H,6.76; N,15.03 
Pound: C,64.36; H,6.75; N,14.93 


Ref. 
Ex.68 


CHHeNH^c" 


colorless crystals 
(d^d^-n-Hexana) 
bo: 132. 0-134. 0»r? 


Cale.s C,65.19; H,7.03; H,14.48 
Founds C,65.0^; H,7.15/ N>14.40 



Table 15 









Properties 

(recrystallizatioxv 
solvent^ 


Rl omental analysis 


Ref. 
Ex. 69 


m-SO/IR, 


-B 


oreeaisb brown 
crystals 

(CHjCH) 
no: 158. 0-160. 0»c 


C,^,C1N,0,S.1/8H,0 
Calc: C,53. 86; H,4.S9; K,14.78 
Found: C,53.78; a,4.34; 11,14.67 


Ref. 
Ex.70 




Us 


light brown 
crystals 
(EtOH) 
no: 201. 0-202. 0'C 


C,JI,,C1H,0^ 
Calc: C,5S.31; B,4.90; 17,14.33 
Found: C,55.32; B,4.96; N,14.U 


Ref. 
Ex.71 


P-SO^ 


C3Me 


light brown 
crystals 
(BtC2H) 
bo: 196.5-198 .O^C 


C.A,C1M,0^ 
Calc: C,53.13; H,4.71; N,13.77 
Found: C,53.15; H,4.71; N,13.87 
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Properties 
(reezyvtalXisatioQ 
solvent) 


Blenental analysis 


Ref. 
Bx.72 


light brown crystals 
(AeOBt) 
BBS 176. 0-177. 


CJH„C1H,0A 
Calc: C,47.05; H,3.95; 11,14.53 
Pound: C,47.03; H,3.89; K,14.41 



Table 17 



■ w 





n 


Properties 
( reczys talli zation 
solvent) 


Blemental analysis 


Re£. 
Bae.73 


1 


light yellowish farom 
needle-like crystals 
(BtOH) 
no: 202.0-203.0% 


Calc: C,52.9Sf*n^*^t K,15.44 
Found: C,52.88; H,4.29; N,15.19 


Ref. 
Bx.74 


3 


light green needle- 
like crystals 
(HeOH) 
not 163.0-166.0% 


CA.C1WAS 
Calc: C, 55.31; H,4.90; K,14.33 
Found: C,55.21| H«4.99| R,14.09 



Tabie 18 





Properties 
(recrystallization 
solvent) 


Elemental analysis 


ReC. 
BX.7S 


light yellow crystals 
(AcOBt) 
m: 182.0-183.0% 


Calc: C,65.0?f^'^f90i N,15.17 
Found: C,64.81; B,5.91; K,14.90 






Prppertiu 
i reejrystaXUzation 
solvent) 


Slemental analysis 


Ref. 
Bx.Tfi 


gray czystals 
(iafP*B,0) 
od: 208. 0-210. 0*C 


C,AAO,S 
Calc: C»68.28; B,$.30; N»13.27 
Found: C,68.30; B,6.30; N,13.25 



Table 20 





R" 


,. Properties 


Be. 77 


Sw^iBfie 


green liaiiid 

2QSR apectrun ^ (CMSO-d,) ppm: 2.38(3H, 
J»5.5Rs|, 2.93 (2R, t, J«7.5Kz), 3. 50 (2a, 
td, J-7.5, 7Hz), 4.93(2H, br-s) , 5.27{1H, 
t, J-7H«), 7.24(1H, q, JeS.SHas), 7.35- 
7.45(4E, m), 7.65(2H« d, J«8.5Hz), 7.66(1B, 
dd« J-8.5,lHz), 7.90(1B* dd, J-8.5, IHz), 
7.95(1H, br-s) 

ZR speetnm V(liq) cm": 3360, 1360, 1184 
Hass BDeetruB rn/z: 390* 392(3:1. K*) 


Ref . 
Ex.78 


SO,NHBt 


oreeir liquid 

NHR spectrum ^ (QMSO-d,) ppm: 0.95(3H, t, 
J-7.5HZ), 2.70^2.80(2H, m) , 2,95(2H, t, 
J-7;5Hr), 3.50(2H, q, J«7.5Hz), 4.90(2H, 
br-s), 5.25(XH, t, J=7.5Hz), 7.30-7.45(5H, 
m)i 7.60-7.80(3B, m) , 7.80-7 .90(1H, m) 

ZR spectrum V{Uq) cm'': 3352, 1386, 1184 
Mass spectrum m/zt 404. 4Q6f3:l. ft) 


Re£. 
Ex. 79 


SO^-n-Pr 


green liquid 

NMR spectrum ^ (DNSO-d,) ppm: 0.80(3H, t, 
J-7HZ), 1.35(2H, sextet, J=7Hz} , 2.65(2H, 
q, J=7Hz), 2.90(2H, t, J«7.5Hz), 3.50<2H, 
q, J«7.5Hz), 4.95 (2H, br-s) , 5.25<1H, t, 
J»7.5Hz), 7.35-7.45 (5H, m) , 7 .65-7 .70 (3H, 
m), 7.85-7.95 (IH, m) 

IR spectrum V(liq) cm'': 3352, 1380, 1160 


Ref. 
&C.80 




deep green liquid 

NUR spectrum ^ (DHSO-d,) ppm: 2.57 (6H, s), 
2.96(2H, t, J-7KZ}, 3.53 (2H, q, Jo7Hz) , 
4.93(2H, hr-s), 5.29(1H, t, Ja7H2) , 7.35- 
7.45<2H, m), 7.44(2H, d, J=8.5Hz), 7.59C2H, 
d, JeS.SHz), .7.66(1H, dd, J»8, Ifiz) , 
7.90(1H, dd, J-8, IHz) 

IR spectrum V(liq) cm'*: 3360, 1338, 1186 
Hass soectrumm/z: 404« 406(3:1. If*) 






dark green liquid 

NMR spectrum ^ (CMSO-d.) ppmt 2.83 (2H, t. 
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a«7.SBx), 3.45(2H, q, J«7.5H«), 4.4SC2B, 
M.SBS), 4.90(2H, m) , 4.96(IB« t. 
J-5.5BZ), 5.24(lfi, t, J-7.5H«), 7.16(2B, 
J-8HZ), 7.2X(2H, d, J-8BZ) , 7.35«7.45(2B, 
m), 7.68(ia« dd, J-8.5,2HS), 7.97(1B, dd, 

V(liq) cm"*: 3352 

m/z: 327. 329l3tl. lt\ 
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Tabla 21 




Re£. 
Ex. 82 


NBn, 

• 


brown liquid 

KKR spectrum ^ (C3X:i,) ppm': 2.82C2H, t, 

J«6.5H2), 3.44(2H, a, J*6.5Hz), 3.76(1H, t, 

u«o.aHzj, J.85(2H, or-s] , 4.67(4H, 

6.73 (2H, d, J-8.5HZ), 7,06(2H, d, J»8.5Bz), 

7,20-7.40(lH. m), 7.40-7 .50 (2H, m) , 

7. 66 (IE, d, J-8HZ) 

IR spectrum V(liq) cm"; 3440, 3356 
Uesff Q>e6txiimm/x: 492, 494(3:1, K*) 


Ref. 
Ex.83 


CHIttNBAe 


brown liquid 

NMR spectrum ^ (DMSO-d,) ppm: 1.30(3B, d, 
u— f.^nz;, ±.oZ{3n, 3), 2.ol\2n# t, 
J*7.5Hz), 3.44(2H, td, Jb7.5; 7Hz), 
4.85{1H, q, J»7.5Hz), 4.90(2H, B)., 5.24(1H, 
t, J-7BZ), 7.13 (2H, d, JoBHz) , 7.18 {2H, d, 
J«8Rz)« 7.35-7.50(2H,-m), 7.67{1H, dd. 
J88,1H2), 7.90-8.00(lH, m) , 8.07 (IH, d, 
J-7.5HX) 

IR spectrum Vdiq) cm": 3336, 1656 
Hass spectrum m/z: 382 (tf*) 


Re£. 
Ex.84 




colorless liquid 

NMR spectnmi (DMSO-d,) ppm: 1.74(3H, s), 
2.87 (2H. t, J«7KZ), 3.11(3H, s), 3.50{2H, 
q, J-7RZ), 4.90 (2R, br-8), 5. 26 (IB, t, 
Ja7Hz), 7.15(2R, d, J-8.5HZ), 7.24(2H, d, 
J-8.5HZ), 7.30-7.45(2H, m) , 7.67(iH, dd, 
J-8:3,lRs), 7.92(1K, dd, Jo8.5, IBs) 

IR spectrum V(liq) cm": 3344, 1646 
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Mble 22 



Ref . 
Ex.85 


1 ir 
a^QH 


NMR apeetxum * (mso-d.) ppm': 1.60-1.75(«H, a), 
m3?'^',c'„£"^w*^'' 3.28(2H, td, J-7.5, 

7.13 (2B, d, jr-8.5H!B), 7.21{2H, d, J-8.5Bs} 
a Bp«etzum V(Uq) cm": 3352 
.toSB Bpectrum 331, 333(3:1, M*) 


Ref. 
Ex. 86 


IIBHS 


lisrnc orowQ Uqold 

NHR spectrum t {OSSO-d,) ppm: 1.60-1.75(4H, m), 

S' ^' 2.57(2H, t, J-6H2), 
I'lV^'^^iJlZ"""^' 2.92{3H. 8), 3.28(2H. a. 

V*'^' *-«(Jii. t, J-7aa), 
2*«!?f' J-8-5a8). 7.14 (2H, d, J-8.5HS), 
9. 46 (IB, tar-8) 

ZR apeetcum V(liq) cm*': 3356, 3264, 1336, 1154 
VBaa Bpeetrum m/«» 394. yi>| 


Ref. 
Ex. 87 


HMeBn 


NHR spectrum * (CXJCl,) ppm: 1.60.1.80(4H, m), 
2.65.2.80(4H, m) , 3.02(3H, 
l\' I'inlh^^i?^* 3-52(2H, br-8), 4.52(2H, 
B), 6.70(2H, d, Jb8.5Hx), 7.05(2H, d, 
J-8.5HZ), 7.15-7.40(5H, m) , 7.21(3H, d. 
J-MSI' »>• 7.31(2H, t, 

IR spe^txum V(Iiq) ob*': 3356 

Haas Bpeetrumm/^. AM. w>f 
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Re£. 
Ex.88 


ir 


1?" 
R 


light green liquid 

NUR spectrum ^ (Z»fSO-d,) ppm: 3.32(2R, t, 
J"8H±), 3.52(2H, td, J-8, 7Hz), 4.94(2H, br-s), 
5.22 (IH, t, a«7Hz), 7. 35-7. 45 (7H, m) , 7.49 (IH, 
td, J=6,lHz), 7.67(1H. dd, J.8,1H2), 7.88(1H, 
dd, J-8,IH2), 7. 95-8.00 (IH, a) 

XR spectna V(liq) an': 3428, 3330, 1180 
Kass speatxum iii/z: 376, 378(3:1, if) 


Re£. 
Ex.89 




CI 


redddLsh brown crystals 
NMR spectrum * (CMSO-d,) ppai: 2.91(2H, t, 
J«7.5Hz), 3.43 (2H, td, J«7 .5, 6.5Hr) , 5.08 {2H, 
br-8), 5.35(1H, t, Ja6.5H2), 7.16(2H, br-s), 
7.39(1R, dd, Ja9, 2.5Hz), 7.40(2H, d, Ja8.5Hz), 
7.€9(1H, d, J.9HZ), 7.73{2H,-d, J-8.5Hz), 
8.01(1H, d, Jo2.5Hz) 

IR spectrum VCliq) cm**: 3444, 3372, 1330, 1160 
Hass sp^y^rym m^z: 410, 412, 414(9;6;1, It) 
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Tahln 24 



Re£. 
Ex. 90 


R* 
CBUeOB 


yei^owjLsa brown liquid 

NMR BpeQtxum * (C3>C1,) ppm: l.S0(3H, d, J«6Hx) , 
1.75(1H. br-8). 2.92(2H, t, J-7Hx) , 3.4$(2B« 
5'.?!!^^' 3.50(1H, hr-s), 4.00 br-a), 
4.50(4H, 8), 4.90(1H, J-6H2) , 7.15- 
7.40(17H, m), 7.77(1H, d, J»7.5Hz) 

IR spectrum V(llq) em-': 3416 

Maes gpectrum m/gi 502 (Kl 


Ref. 
Ex.91 


NMeAc 


teown liquid 

RMR spectrum ^(CDCl,) ppm: 1.86(3H, br-s) , 
2.94 (2H, t, J»7Hr). 3.25(3H, br-s), 3.48(2H, 
td, J-7,5.5H2), 3.60(1H, t, J«5.5Hz), 4.01(2H, 
br-s), 4.51(4H, s) , 7.12 (2H, d, J«8Bz)« 7.18- 
7.42 (15H, m). 7.79 (IH, d, J>8.5Rz) 

IR spectrum V(liq) cm"'i 3420, 3370. 1860 
Mass spectrum m/c ; 529 (if } 


Ref. 
Ex.92 


MBfte 


brom liquid 

NHR spectrum * (CDCl,) ppm: 2.17 (3R, 0), 
2.88(2R, t, J»€.5Hz), 3.44(2H, t, J-6.5Rz), 
3.57(1H, br-B), 4.00{2H, br-s), 4.S0(4H, s), 
7.15(1H. br-s), 7.15.7.30(13H, m), 7.36(1H, t. 
J-7.5HZ), 7.40-7.45(3B, m) , 7.78(1H, d, 
J.8.5HZ) 

IR spectrum VCllq) cm'': 3324, 1670 
Mass soectrum m/s: 515 (M*) 
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Table 25 





R* 


n 


Properties 


Ref . 
Ex.93 


NHAe 


2 


brown liquid 

NHR spectzum (CDCl,) ppm: 1.60-1.80(4H, m) , 

m), 2.73 (2H, t, J<i6.5Hz), 3.34(2K, t, 
J«6.5Hz), 3.61(2K, br-s), 4.23 (4H« n) , 
7.11{2H, J-8H«), 7.15-7.33 (lOH, m) , 
7.41(2H, d, Js8Hz} 

ZR spectrum Y(liq) cnfS 3412, 3320, 1666 
Mass SDectrum m/z: 519 (iT) 


Ref. 
Ex.94 


NBn, 


1 


green liquid 

NHR spectrum (CDCl,) ppm: 2.02(2H, quintet, 
J«6.5Rz}, 2.62 (2H, t, J«6.5Hz), 2.83 (2R, t, 
J-6.5HZ), 2.87(2H, t, J=6.5Hz), 3.17(2H, br- 
s), 3.49(2H, t, J«6.5Hz), 3.65 (IH, br-s) , 
4.12(4H« 8), 4.63(4K, s) , 6.63(2H, d, 
Ja8.5liz)« 6.85(2H, d, Jaa.SHz) / 7.15 (2H, t, 
J«7.5Rz), 7.20-7.30(14H, m) , 7.32(4H, t, 
J-7.5HS} 

IR spectrum V(liq) cm**: 3384 
Kass soectrum m/z: 643 (If 1 



Reference Example 95 

4- [2- (4-chloro-lH-iiiddazo[4, 5-clquinolin-l-yl j etiiyllbenza^ 

Upon adding 10 ml of ethyl orthoformate to 2.45 g of 4-12- 
[ (3-amino-2-chloroquinolin-4-yl)aminolethyl]benzandde, the 
mixture was stirred at 80-120''C for 5 hours. After addition of 
n-hexane at room temperature, the precipitated crystals were 
filtered off and washed with isopropyl ether to obtain 2.29 g of 
light brown crystals. Recrystallization from acetonitrile 
yielded colorless crystals with a melting point of 287.0-288.0*C. 
Elemental analysis: C^H^CIN^O 
Calculated: C, 65.05; H, 4.31; N, 15.97 
Found: C, 64.80; H, 4.08; N, 16.15 

The compounds for Reference Examples 96-147 listed in Tables 
26 to 34 were obtained by the same method as Reference Exaxnple 
95. 
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DAI* 26 









Propertiea 

8Qlv«nt) 


Elemental analysis 


Re£. 
£x.96 


CQNBMe 


E 


light teom 
ezystal* 

TO! 220. 0-222. O^C 


CA,C1M,0 
Calc: C,€5.84; B,4.70; N,15.36 
Pound: 0,65.66; B#4.76; 11,15.07 


Re£. 
Ex. 97 


OR 


H 


light brown 
crystals 

(OtiF-R,0) 
to: 231. 0-232. 0*C 


Calc: 0,66.77; B,4.36; N,X2.98 
Found: 0,67. 04; B,4.06| N,13.Q7 


Re£. 
Ex.98 


CO,Et 


B 


light brown 
cxystala 
(iso-PrOR) 
to: 128. 0-129. 0*C 


Oalc: 0, 66 !lfo?^Hf4%8; Nai.06 
Found: 0,66. 50; H,4.57; N«11.05 


Ref. 
Ex.99 




H 


colorless crystals 

(EtOH) 
to: i65. 5-157. 5*C 


Calc: 0,67.09; H.5.12; N,10.67 
Found: 0,67.13; H.5.08; N,10.72 


Re£. 
Ex.100 


SO^lHEt 


H 


light gieeu 
crystals 
(EtOH) 
to: 205. 0-206. 5*C 


C^,C1W,0,S 
Calc: 0,57.90; H,4.62; H,13.50 

Patincl* C *!fl lilt tT A ^Q* M 1^ 
ruunu. v.,9o.XO/ Ilf^.SSV/ MfXJ.SJ 


Ref. 
Ex. 101 


SO^-n-Pr 


H 


light yellow plate 
crystals 
(MeOH) 
to: 231.5-234.5% 


C,H,,C1MAS 
Oalc: 0,58.60; H.4.93; N,13.06 
Found: 0,58.68; B,4.71; N,12.92 


Ref. 
Ex.102 




a 


light yellow 
crystals 

(C2i,CN) 
to: 233. 5-235. 0«C 


C^,C1NAS 
Oalc: 0,57.90; H,4.62; N,13.50 
Found: 0,57.71; E,4.53; N,13.26 


Ref. 
Ex.103 




H 


light yellowish 
brom crystals 
(EMF-H,0) ^ 
to: 265. 0-26$. 5«C 


c,A,ciw,o,s 

calc: 0,55.89; H,3.91; 11,14.48 
Found: 0,55.72; E,3«73; N,14.52 


Ref. 
Ex.104 


SO,MHMe 


H 


yellow crystals 
(ISfF-H,0) 
to: 216.5-217.5% 


C,A,C1WAS 
Calc: 0,56.93; H,4.27; N,13.98 
Found: C,56.79f H,4.43; N,13.80 
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R" 


R" 


Properties 
\ reczy s tallica tion 
solvent J 


Elemental analysis 


Ref. 
Bx.XOS 


SO,NRMe 




colorless crystals 
mp: 253. 0-254. O^C 


C,AtClN,0,S 
Calc.i C, 57.90; H,4.62; N,13.50 
Found: C, 57. 92? H,4.40; N,13.48 


Re£. 
Ex. 106 


SO,NKHe 


Bt 


light yellow crystals 
TO: 272. 5-273. 5»C 


C,IL,C1N,0,S 
Calc: C,58.80; H,4.93; N,13.06 
Found: C,58.6i; H,4.87; K,12.95 


Ref . 
Ex.107 


SOJHKHe 


n-Pr 


light yellow crystals 
(MP-HgO) 
mo: 260.5-261. 5"C 


Calc: C,59^«; H,5.23; K,12.65 
Found: C,59.70; H,S.21; N,12.51 


ReC. 
Ex.108 


SOJSBMB 


B-BU 


light browB crystals 
mo: 205. 5-206. 0«C 


Calc: 60745; H,5.51; M,12.26 
Found! C,60.45; H,5.47; N,12.25 


Ref. 
Ex.109 


CH,OH 


H 


light brown crystals 
(BtQR) 
to: 191. 0-193. 0*C 


C^,C1N,0 
Calc: C,67.56; H,4.77; N,12.44 
Potindr C, 67.58; H,4.58; K,12.27 


Ref. 
Ex.110 


CH,OH 


n-Bu 


light yellow crystals 
(AcOBt) 
to: 177. 5-178. 5»C 


C^,C11J,0 
Calc: C, 70.13; H,6.14; N,10.67 
Found: C,70.16; H,6.03; N,10.61 


Ref . 
Ex.lil 


MHMs 


H 


coxo7xess pnsn 
crystals 
(EtOH) 
to: 218. 5-220. 0»C 


CjA,C1N,0,S 
Calc: C,56.93; H,4.27; N,13.98 
Found: C,56.95; H,4.26; N,13.77 


Ref. 
Ex.112 


MHHS 


Me 


light brown crystals 
(EtOB) 
to: 249. 0-250. 0°C 


C^,C1N,0,S 
Calc: Cr57.90; K,4.62; N,13.50 
Found: C,57.96; H,4.74; N,13.21 


Ref. 
Ex. 113 


NHMS 


Bt 


light brown prism 
crystals 
(EtOH) 
to: 240. 0-240. 5**C 


C,H,,C1N,0,S 
Calc: C, 58.80; H,4.93; N,13.06 
Found: C,58.67; H,4.84; N,12.94 


Ref. 
Ex.114 


NHHS 


n-Pr 


colorless crystals 

(MeOH) 
to: 221. 5-224. O^C 


C^,C1HAS 
Calc: C,59.65; B,5.23; N,12.65 
Found: C, 59.65; H.5.15; K,U.63 


Ref. 
Ex.115 


RBHs 


n-Bu 


light yellow crystals 
(UeOH) 
TO: 199. 5-200. 5"C 


C„H„C1N,0,S 
Calc: C,60.45; H,5.51; N. 12.26 
Found: C,60.45; H,5.44; N,12.20 
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Prppertiea 

( reCXVafeAlU.sa «• ii!m 

solvent) 


Elemental analysis 


Re£. 
Bx.116 


MBTS 


B 


U^t yellow needle- 
liJce crystala 
(SHF-^O) 
no: 246. 5-247. ©•C 


w«sA»99f MXt^*m%f flflA.Ta 
Potmd: C,62.79; B,4.36; K,12.03 


Re£. 
Ex.117 


MBAc 


H 


color leaa crystals 

(EtCH) 
bid: 276. 0-277 -0«C 


C^,C1K,0 
*»a*c. : \.#09.o«; nf4.7Q; 15,36 
Pound: C,65.6$; H,4.76; N,15.09 


ReC. 
Ex.118 


HBhS 


Me 


faint yellow needle- 

(UeQH) 
BD: 250.0-251. 0*C 


C^CIN.O 
Caic: C,po.56; 8,5.05; N, 14.79 
Pound: C^66.46; B,5.03; N,14.80 


Re£. 
Ex.119 






yellotriab orange 
crystals 
(AcOEt) 
to: 215. 0-215. 5"C 


C^C1K,0 
Calc: C;^67.26; H,5.39; 17,14.26 
Pound: C,67.44; H,5.41; H,14.22 


Ref . 
Ex.UO 


NBAC 


B-Bu 


J.igat tsrovm crystals 
(HeOR) 
to: 220. 0-220. 5*0 


Calc: C,68.^^B^*?99; N,13.31 
Pound: C,68.47; B,6.00; H,13.58 


Ref. 
Ex.121 


NUeAc 


B 


colorless needle- like 
crystals 
(EtOB) 
to: 137. 0-137. 5*C 


Calc: C,66.^I^'b^*?05; N, 14.79 
Pound: C,66.50| B,4.96; 9,14.77 


Ref. 
Ex.122 


HMeAc 


Me 


colorless crystals 

(iso-PrOB) 
to; 248. 5-249. O^C 


CA|C1N,0 
Calc: C,67.A; B,5.39; N,14.26 
Pound: C,67.30; B,5.42| B,14.24 


Ref. 
Ex.123 


NMeAc 


Bt 


faint brown prism 
^crystals 

(IHF) 

TO! 233. 0-234. 5*c' 


Calc: C,67.8^; B,S.70; H,13.77 
Pound: C,68.06; B,5.58; K,13.94 


Ref. 
Ex. 124 


NHeAe 


n*Bu 


colorless crystals 

<AcOEt-iso-Pr,0) 
to: 175. 5-176. O'C 


c«H„ciiro 

Calc: C,69.037 B,6.26; V,12.88 
Pound: C,69.07; B,6.22; B,12.85 


Ref. 
Ex.125 


HBn, 


n-Bu 


colorless crystals 

(AcOEt) 
to: 151.5-152.5^ 


C A,C1N, 

Calc: C, 77.33; B,6.31; B,10.02 
Pound: C,77.42; H,6.29; N,10.11 


Ref. 
Ex.126 


CRMeNHAe 


Et 


light yellow crystals 
(AcOEt) 
to: 188. 5-190. 5*C | 


C,A,C1N,0 
Calc: C, 68.48; B,5.99; H,13.31 
Pound: C, 68.27; B,6.11; 11,13.21 
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Table 29 










c^vpez^ies 
(recrystallization 


Elemental analysis 


Re£. 
Ex.127 


so/w, 


H 


llohb VelloiH.sK Vii*nt>m 

crystals 
<DMF-HjO) 
VXD: 247. 5-249. 5«C 


Calc: C, 55.31; H,4.90; N,14.33 
Fotand: C,55.03; H,4.76; M,14.40 


Re£. 
Ex.128 




H 


(iso-PrOH) 
no: 202, 0-204. 0*C 


Calc: C,56.36; H,5.23f N,13.84 
Found: C, 56.51; H,5.41; N,13.57 


Ref • 
Ex.129 


NHHs 


Me 


crystals 
(EtOH) 
niD: 247.0-24R 0*r 


Calc: 0,57.34; H,5.53; N,13.37 
Pound: C,57.34; H,S.72; M,13.16 


Ref. 
Ex.130 


NKHs 


n-Bu 


colorless needle-like 
crystals 

(AcOEtl 
inp: 164. 0-165. 0"C 


C^,C1N,0,S 
Calc: -C, 59 .92; H,6.34; M,12.15 

Faunel* f* 711* R • IT 11 


Ref. 
Ex. 131 


NHAe 


R 


colorless crystals 

(MeOR)- 
no: 247. 0-249. 0*C 


C-H„CU1.0 

WOAw; • . KXfQ«VMg JNrX«3vJ.3 

Found: C,65.14; H,5.72; N,15.23 


Ref. 
Ex.132 


NHAC 


Me 


colorless needle- like 
crystals ^ 

(EtOH) 
inp: 249. 0-250. 0'C 


CA^CINO 
Calc: C,65.87; H,6.05; K,14.63 

Vntm«4* C • tT R flC • Iff 1A *C1 

rouna: v«#O9«0«; m»d.U3; n#i4.DX 


Ref. 
Ex.133 


NHAc 


Et 


colorless crystals 

(AcOEt) 
wd: 202. 0-202. 5»C 


CA.C1110 

Calc: C. 66.57: H. 6.35: H. 14.12 
Found: C,66.32; B,6.24; N,14.04 


Ref. 
Ex.134 


NHAc 


n-Bu 


colorless crystals 

tAcOEt) 
rno: 192.0-193 .0"C . 


CLA,C1N0 
Calc: C, 67.83; H,6.88; N,13.18 
Found: C, 67,89; H,7.02; M,12.93 


Ref. 
EX.13S 


MMeAc 


H 


light brown crystals 
(iso-PrOH) 
mo: 191. 5-192. 5"C 


C,,H„C1N,0 
Calc: C, 65.67; H,6.05; K,14.63 
Found: C,66.07; Hr6.02; N,14.61 


Ref. 

Ex.136 


NMeAc 


He 


colorless crystals 

(EtOH) 
mp: 229. 0-230. 0"C 


C^C1N,0 
Calc: 0,66.57; H,6.35; N,14.12 
Found: C,66.40; H,6.35; H.14.11 


Ref. 
Ex.137 


NMeAc 


Et 


colorless needle- like 
crystals 

(THF) 
mp: 217. 5-218. S'C 


C JL ClN 0 
Calc: C,67.22;' rJ.62; N,13.63 

Found: C,67.17; H,6.62; N,13.68 


Ref. 
Ex.138 


NKeAc 


n-Bu 


colorless crystals 

(AcOEt-iso-Pr,0) 
to: 147. 0-148. O'C 


C„H„C1N,0 
Calc: C« 68.40; H,7.12; N,12.76 
Found: C,68.52; R,7.17; N,12.77 
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TiBble 30 









Properties 
(recrystalliratioa 
solvent) 


Elemental analysis 


Re£. 
Ex.139 


CRMeNHAc 


H 


colorless crystals 

(AcOEt) 
bp: 192. 5-193 .S-C 


f7 w cuy 0 
Calc: C,66 JtT H,fc,35; N. 14.12 
Pound; C>66.63; H,6.47; N,14.29 



Table 31 



Properties I 
( recrys tallization 







r' 


Properties 
( recrys tallixatlon 
solvent) 


Elemental analysis 


Ex.140 


m-SO^ 


H 


brown crystals 
(DKF-H,0) 
to: 261. 0-262. 5*C 


C,A.ClN,0,S.l/4H,O 
Calc: C,55.24; H,3.99; N,14.32 
Found: C, 55.06; H,3.71; N,14.44 


Ref . 
Ex.141 




He 


light brown crystals 
(CH,CN) 
to: 276. 5-278. 0"C 


C,^,C1N.0,S 
Calc: C, 56.93; H,4.27; N,13.98 
Found: C, 56.66; H,4.11; 13.81 


Ref . 
Ex.142 




OMe 


light brown crystals 
ICH,CN) 
to: 266. 5-268. O'C 


C,AtC1N,0,S 
Calc: C, 54.74; H,4.11; M,13.44 
Found: C, 54.47; H,3.96; N«13.29 


Re£. 
Ex.143 


p-SOjNH, 


CI 


light brown crystals 
(CH,CK) 
to: 263. 0-264. 0*C 


Calc: C, 51.32; H»3.35; N,13.30 
Found: C,51.13; H,3.16; N.13.07 



Table 32 





Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.144 


light brown crystals 
(CH,CN) 
to: 238. 5-239. 5*C 


C,A,C1N,0,S, 
Calc: C,48.91; H,3.34; N,14.26 
Found: C,49.08; H,3.23; N,14.53 
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Tbble 33 






n 


Properties 
(recryst&llisation 
solvent) 


Slemental analysis 


Re£. 
Ex.145 


1 


colorless needle-like 
crystals 
(BtOH) 
mpi 260. 0-261. O^'C 


C,^C1K,0^ 
Calc: C,54.77; H,3.S1; H,1S.03 
Found: C,54.73; ■E,3.48; N,14.84 


Ref . 
Ex.146 


3 


colorless crystals 

(DKF-^0) 
no: 183 .-5-194.0^ 


qji,,ciN,o,s 
Calc: C, 56.93; H,4.27; N,13.98 
Found: C,56.65; H,4.25; K,13.68 



Table 34 



HOH3C 



OX 



Proxaerties 

colorless crystals 

NMR spectrum (DMSO-d,) ppm: 1.81(4H, br-s) , 2.88(2H, 
br-s). 3-lOUH, br-s) , 3.10(2H, t, J«7.5Hz). 4.50 (2H, 
s), 4.61(2H, t, J-7,5Hz), 5.24(1K, s) , 7.10(2H, d, 
Ja8H2), 7.22 (2H, d, J=8Hz) , 8.04(1H, 8) 

IR spectrum V(liq) cm**: 3436 " 



Re£. 
Esc. 147 



Reference Example 148 

4 - [ 2 - ( 4 -chloro-2 -methyl-lH-iinidazo [ 4 , 5-c ] quinolin-l-yl ) ethyl ] -N- 
( 1-ethoxyethylidene) bexizenesulf onamide 

Upon adding 9.4 ml of ethyl orthoformate to 2,34 g of 4-[2- 
[ (3-amino-2-chloro<iainolin-4-yl) amino] ethyl] bei^zenesulf onamide, 
the mixture was stirred at 140*C overnight. After cooling the 
reaction solution, n-hexane was added for decantation, and then 
the residue was purified by column chromatography [silica gel, 
ethyl acetate/n-hexane (1:1-4;!)]. This was crystallized from a 
mixed solution of ethyl acetate and n-hexane to obtain 1.67 g of 
crystals. Recrystallization from ethyl acetate yielded yellow 



- 66 - 



•-til 



needle-like crystals with a melting point of 151. 0-152. 0«C. 
Elemental analysis: C^ClNp,s 
Calculated: C, 58.65; H. 4.92; N, 11.90 
Pound: C, 58.59; H, 4.70; N, 11.71 

The confounds for Reference Examples 149-152 listed in 
Tables 35 and 36 were obtained by the same method as Reference 
Example 148. 
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Table 35 





R" 


R" 


Properties 
( recrys tallization 
solvent) 


Slenental analysis 


Ref . 
Ex.149 


Et 


£t 


light yellovish brown 
crystals 
(CMF) 
wp: 177. 0-178. 0"C 


c^caii,o,s 

Calc: C, 60.17; H,5.45; N.11^23 
Found: C« 60.02; B,5.46; N.ll.ll 


Ree. 
Ex.150 


n-Pr 


n-Pr 


yellow needle^'like 
crystals 
( iso-PrOH) 
mp: 117. 6-117. 5'C 


C^,C1NAS 
Calc: C, 61.53; H,5.93; N,10.63 
Found: C,61.41; E,5.90; 21,10.84 


Re£. 
Ex.151 


n-Bu 


n-Bu 


yellovish brown 
crystals 
(AcOBt-n-Hex) 
BO! 99. 0-100. S^'C 


C^.C1N,0,S 
Calc: C, 62.74; H,6.35; W,10.09 
Found: C,62.58; Br6.41; N,10.13 



Table 36 






Properties 


Re£. 
Ex.152 


reddish brown crystals 

NMR spectrum ^ (DUSO-d,) ppm: 1.00-1.25 (3H, m) , 3.71(2H, t, 
J«7H2), 4,22 (2H, q, J«7Hz), 5.09 (2H, t, J^lHz) , 7.10- 
7.15 (IH, m), 7.40-7.60 (2H, m) , 7 .65-7. 80 (2H, m) , 7.90- 
8.00(1H, m), 8.08(1H, dd, Js8, IHz) , 8.25(1H, s) , 8.50- 
8.55(1B, n), 8.65(1H, s) 

ZR spectrua V(liq) cm": 1366, 1162 
Mass snectrum m/z; 442, 444(3:1. IC) 



Reference Exanple 153 

4- [2- (4-chloro-2-etAyl-lH-imdazo[4,5-clqainolin-l- 
yl ) ethyl ] benzyl propionate 

After dissolving 3.00 g of 4- [2- [ (3-aIIlino-2-chloro- 
quinolin-4-yl)amino]ethyl]ben2yl alcohol in 75 iril of toluene, 
3.1 ml of propionyl chloride was added. After stirring at room 
teitperature for 3 hours, 0.17 g of p-toluenesulfonic acid*lH,0 
was added and reflux was carried out for 6 hours, after which 
the reaction mixture was concentrated under reduced pressure. 
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the residue was dissolved in methylene chloride, and the mixture 
was washed first with 10% ammonia water, water and then 
saturated saline, kfter dewatering the methylene chloride layer 
the solvent was distilled off under reduced pressure. The 
residue was purified by column chromatography (silica gel, 
methylene chloride/methanol (50:1)] to obtain 1.70 g of light 
brown crystals.. Recrystallization from ispprppyl alcohol 
yielded light brown crystals with a melting point of 144.0- 
145. 5»C. 

Elemental analysis: C^H,^C1N,0, 
Calculated: C, 68.32; H, 5.73; N, 9.96 
Found: C, 68.32; H, 5.74; N, 9.98 

The confounds for Reference Exanples 154-156 listed in 
Tables 37 and 38 were obtained by the same method as Reference 
Example 153. 
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Table 37 










Properties 
(reezystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.154 


Me 


Me 


colorless crystals 

(iso-PrOH) 
mp! 150.S-152.5'C 


CaH„caK,0, 
Calc: C, 66.41; H,6.06; N,10.56 
Found: 66.30; R,6.25; N,10.63 


Ref . 
Ex.155 


Et 


Et 


colorless crystals 
(iso-PrOH-iso-Pr,0) 
np: 128. 0-129.0"^ 


calc: C,67?l»7?^Hf6!*63; N,9.87 
Found: C,67.57j H,6.52; M,9.91 



Table 38 



oX 





Properties 
( reery s tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.156 


light brom crystals 
(iso-PrOH) 
re: 187. 0-189. 0**C 


Calc: C,5B?S5?^h!'5'*82; N,12.94 
Found: C, 56.31; H,5.96; N,12.90 



Reference Example 157 

4- [2- (2-ethoxymethyl-4-hydro3cy-lH-imidazo (4, 5-c] quinolin-1- 
yl ) ethyl ] benzenesulfonamide 

Upon adding 23.7 ml of ethoxyacetic acid to 5.92 g of 4-[2- 
[ (3-ainino-2-chloroquinolin-4-yl) amino] ethyl] benzenesulfonamide, 
the mixture was stirred at 80-130®C for 6 hours. After the 
reaction, the precipitated crystals were filtered off and washed 
with methylene chloride to obtain 3.90 g of crystals. 
Recrystallizatlon from a mixed solution of NrN-dimethylformamide 
cind water yielded colorless crystals with a melting point of 
300''C.or higher. 

Elemental analysis: CjiHj2N^O^*l/2H20 
Calculated: C, 58.52; H, 5.26; 13-00 
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Found: C, 58.41; H. S.OO; N, 12.75 

The confounds for Reference Exai^ples 158-178 listed in 
Tables 39 to 46 were obtained by the same Biethod as Reference 
Example 157. 



Table 39 






R* 




Properties 

<recrystalliratloa 

golvent;^ 


Elenantal analysis 


Ref . 
Ex.158 


SOJNH, 


iso-Pen 


light brown crystals 
(EMP-HjO) 
rap: ^QO*c 


Calc: 62.56; H,6.01; 12.69 
Potmd: C,62.27; H,5.80; N,12.57 


Ref. 
Ex.159 


SO.NH, 




light brown crystals 
(DMP-H,0) 
m: S300'C 


Calc: C,52.i9; H,3.46; N,U.84 
Found: C,52.16; H,3.38y N,12.86 


Re£. 
Ex. 160 




CK,CH,CF, 


light brown crystals 
np: 290.0-291. 5"C» 


cl,h„f;w,o,s 

Calc.: C,54.3lr H,4.12; N,12.06 
Found: 0,54.33; H,3.87; N,12.01 


Re£. 
Ex.161 


so^ 


CK,OH 


faint brown crystals 
inp: 294. 0-296. 0«e 


c.A^,o,s 

Calc: C,57.2a; H,4.55; N,14,0€ 
Founds C.57.17t B 4 fio* w nc 


Ref. 
Ex.162 


SOJJH, 


CHjOMe 


light brown crystals 
no: 277.5-27B.5*C 


calc: C,5^.?l; H,4.96; K. 13.44 

Found* C 51 99 r w K nA m w 


Ref. 
Ex.163 


MRUs 


CH,OBt 


light brown crystals 
-<UeOR) 
mP! 231.0-233 .O'g- 


Calc: C,59.9r; H,5.49; K,12.72 
Found; C,60.00; H,5.52; R,12.68 


Ref. 
Ex.164 


SO,NHMe 




light brown crystals 
(DMF-HjO) 
mo J 288. 0-289. 0«C 


Calc: C,63.28; H,5.54; N,12.83 
Found: C,63.07; H,5.41; N,12.57 


Ref. 

Ex.165 


SO^NHMe 


CHjOEt 


light yellow crystals 
(DMF-H,0) 
no; 268.5-270. 0*C 


c^^,o,s 

calc: C,59.98; H,5.49? N,12.72 
Found: C.60.09; H,5.44? N,12.90 






Table 40 

at 


• • 

i, 




R* 


R- 


Properties 
( recry s talliza tion 
solvent) 


Elemental analysis 


Ref. 
Ex.166 




CKjOEt 


light brown crystals 

(DHF-R,0) 


C,,iyi.0,S-l/3H,0 
Calc: C,57.78; H,6.16; N,12.83 
Found: C, 57.54; H,6.16; N,12,68 
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•Ref . 
Ex.167 


NHefin 


OLOSt 


colorleaa crystals 
(THFJ 


Pormd; C,73.43; H,7,25; y.11.92 
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Table 41 






Properties 
(recrvatalllzation aolvmt} 


Elwmental analyaxa 


Ex.168 


colorlesB needle-lika cxym^m\^ 
(AcOBt) 
WDi 186.0-lfifi.5«C 


Calc'.: C,73.82T"H°i.42j »,S.22 
Found; C, 73,64; H,6,35; W,9>16 



Table 42 




Re£. 
Ex.169 


=1 

K 


R 

B-Pen 


Propertiee 
light brom ezyatals 

NHR apeetzum ^ (SKSO-d.) ppm: 0.87 (3h, t, J«7Bz) , 
1.15-1.40 (4H, m), 1.63 (2H, quintet, J-7H2), 
2.43 (2H, t, CmIBz), 3.20(2H, t, J-7Hz), 4.73 «2H, 
t. J>7Hz}, 7.21<2H, br-8), 7.29 (2H, d, J«8Hz), 
7.45 {2H, t, J-8H2), 7.50(1H, d, J-8Hz) , 7.73 (2H. 
d, J«8Hz), 8.07 (IH, d, J-8H2), 11.43 (IH, hr-s) 

IR spectrum V(KBr) cm"*: 1660, 1336, 1162 


Re£. 
Ex.170 




i80*Bu 


yellowish brown crystals 

"HMr spectrum 5 (SKSO-d.) ppm: 0.89 (6H, d,' v«7Bz), 
2,05.2.15(1H, m), 2.32(2H, d, J»7Hx) , 3.18(2H, 
t. J«7Hs)/ 4.74(2H. t, J-7Hs), 7.23(2R, br-s), 
7.29 C2H, d, J-8.5H2), 7 .30-7 .35 (IH, m) , 7.40- 
7.51<2H, m), 7.73 (2H, d« J»8.5Hz), 8.05-8.10I1H, 
m), 11.4(1H, br-s) 

IR spectrum V(KBr) em'S 1652, 1348> 1162 


Ref . 
Ex.171 






light yellow crystals 

NMR spectrum 8^ (OKSO-d.) ppm: 0.15-0.25 (2H, m) , 
0.45-0.55(2H, m) , 1.05-1.10 (IH, m) , 2.55- 
2.60(2H, m), 3.22(2H, t, J«7Hz), 4.82(2H, t,.. 
Jo7Hz), 7.24 (2H, br-s), 7.34(2H, d, Ja8Hr) , 
7.35-7.40(lH, m), 7 .50-7 .60 (2H, m) , 7.74(2H. d, 
Je8Hz), 8. 10-8. 15 (IH, m), 11.72 (IH, br-s) 

IR spectJhim V(KBr) cm*": 1656, 1346, 1.164 


Re£. 
Ex.172 


NHHs 


r< 


colorless crystals 

NMR spectrum (EHSO-d,) ppm: 0.05-0.15(23, m)« 
0.45-0.55(2H, m) , 1.05-1.15 (IH, m) , 2.39(2H, d, 
J-7HZ), 2.91(3H, 8), 3.07(2H, t, J«7Hz) , 
4.67 (2H, t, J«7Hr), 7.02(2H, d, J«8.5Hs), 
7.11(2H, d, J»8.5Hz), 7.28(1H, t, J«7.5Hz), 
7.44(31H, t, Je7.5Hz), 7.49(1H, d, J«7.5Ha:), 
8.05(1H, d, aB7.5Bz), 9.54 (IB, br-s), 11.41 (IB, 
br-s) 

IR spectrum V(KBr) em'S 1620, 1332, 1154 



- 73 - 



Oltable 43 










Propertigs 
light brown ezystals 


Re£. 
Ex.173 


SOJWa 


CBfiS 


MHR spectzum ^ (SttSO-d,) ppm: 2.38(3R, a), 
3.27{2H, t, J=7.5H2), 4.42(2H, s) . 4.87(2H, t, 
J-7.5HZ), 5.56 (IH, br-s), 7. 25-7. 35 (2H, m) , 
7,40(2H. d, Ja8H2), 7.40-7. 55C2H, m) , 7.69(2H, 
d, J-8HZ), 8.08 (IB, d, J«8Bz)r 11.44(1B, a) 

JR apectnim V(KBr) cm"'; 1666, 1314, 1158 



Table 44 




— . Properties 

light yellow crystals 

NMR spectrum (DMSO-d,) ppm: 1.10-1.20 (6H, m) , 3.16(2H, 
t, J-7HZ), 3. 45-3. 60 (4H, m) , 4.40(2H, s), 4.78 (2H, t. 
J-7HZ), 5.05 (2H, 5), 5.13 (2H, s), 7 .20-7 .25 (2H, m) , 

7.45-7.55(2H, m), 8.08(1H, d, JoBKz). 

11.48(1R, s) 

XR spectrum V(KBr) em*S 1680 

Mass spe ctrum m/z; 463 (tf) 



Ref . 
Ex.174 
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Table 43 




Ref . 
E3C.175 


R- 
SO^ 


R^ 
He 


— . Propertiea 

colorless crystals 

NMR spectrum (DMSO-d,) ppm: 1.65-1. 80 (4H, m) , 
2.21(3H. 5), 2,45-2.60{2H, m) , 2 .75-2.85 (2H, m) , 
3.07UH, t, J-7.5HZ), 4.39(2H, t, J-7.5HX}, 7.23(2H, 
br-s), 7.30 (2H, d, J«8Hr) , 7.74(2B, d, J-8Hz), 
10.65 (ia« far-al 

IR spectrum V(KBr) em"; 3364, 3252, 1654. 1332,1158 


Re£. 
Ex.176 




Et 


colorless crystals 

NHR spectrum * CDMSO-d.) ppm: 1.21(3H, t, J-7.5H«), 
1.65-1.80(4H, m), 2.45-2.60C2H, m) » 2.55(2H, a, 
J-7.5H2), 2.75-2.90(2H, m) , 3.05(2H, t, J-7.5Hx), 
4.39(2H, t, J.7.5HX), 7.22C2H, far-s), 7.3D(2H, d. 
J«8.5Hz)« 7.73(2H, d, J»8.5Bz)» 10.67C1B, far-s) 

IR spectrum V(KBr) em"': 3224. 3088* 1650. 1332.1160 


Ref. 
Ex.177 


MHMs 


CH,OEt 


colorless crystals 

NMR spectrum ^ (OUSO-d.) ppm: 1.13 C3H, t, J-7H2) , 
1.60-1.80J4H, m), 2.45-2 .60(2K, m) , 2.80-2 .90 (2H, 

2.94(3H. 8). 3.0K2H, t. J-8Hz), 3.49(2H. q, 
J-7HZ), 4.41(2H, s). 4.4S(2H. t. J»8Hz), 7.09(2B« d, 
J-8.5H*), 7.15(2H. d, J-8.5Kx), 9.55(1B, br-s), 
10.74 (IH, br-s) . 

IR spectrum V(KBr) cm"': 3464. 1652. 1330, 1148 



Tttble 46 








Ref. 
Ex.178 


colorless crystals 

NMR spectrum * (DMSO-d,) ppm: 0.10-0 .20 (4H, m) , 0.45- 
0.55(4H. m), 0 .95-1.00 (IH, m) , 1 .00-1.10 (IH, m) , 
1.71(4B. br-s). 2.27(2H. d. J«6.5Hz). 2.43 (2H. d, 
J-6.5HS), 2.52{2H. br-s). 2.81(2H, br-s). 2.'97(2H. t, 
J-7.5HS), 4.37(2H. t. J«7.5Bz). 5.06(2H. s). 7.09{2K, 
d. J-8.5HZ). 7.27 C2H. d, J»8.5Rs). 10.66{1H. br-s) 

IR spectrum VCRSr) cm'*: 1736, 1660 



Reference Example 179 

4- [2- (4-chloro-2-ethoxymethyl-lH-imida20 (4, S-cJquinolin-1- 
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yi ) e thyl ] benzenesul f onamide 

To a suspension containing 3.03 g of 4-[2-{2-ethoxyinetyl-4- 
hydroxy-lH-imidazo [4 . 5-c] quinolin-l-yl ) ethyl] benzenesulf onamide , 
1.5 ml of triethylamine and 30 ml of toluene there was added 
dropwise 2.8 ml of phosphorus oxychloride at room temperature, 
and then the mixture was stirred at 120»C for 5 hours. The 
reaction solution was poured into ice water, the precipitated 
crystals were filtered off, and the obtained crystals were 
purified by column chromatography [silica gel, methylene 
chloride/methanol (20:1)] to obtain 1.89 g of light brown 
crystals. 

IR spectrum v(KBr)- cm** : 3-360, 1332, IISO 
Mass spectriim m/z : 444(11*) 

NMR spectrum ^ (DMSO) ppm : 1.16 (3H, t, J=7Hz} , 3.30(2H, t, 
J=8Hz), 3.56{2H, q, J=7Hz) , 4.59 (2H, s) , 4':99{2H, t, J=8Hz), 
7.24(2H, br-s), 7.41(2H, d, J=8Hz). 7 .77-7 .82 (4H, m) , 8.11- 
8.13 (IH, m), 8.45-8.47 (IH, m) 

The compounds for Reference Examples 180-196 listed in 
Tables 47 to 51 were obtained by the same method as Referaice 
Exanqple 179. 



Table 47 



Ref . 


1 r" 


1 ^ 


Properties 
(recrystallixaticm 
solvent) 


Elemental analysis 


Ex.180 




n^Pen 


light brown crystals 
(EtQH) 
gp! 212. 0-213. O^c 


Calc.: C,60:^57 H,i.ll; K,12.26 
Pound; C>60.28; H>5.46; K,12.04 


Ref. 

101 




iso-Pen 


light yellow needle- 
like crystals 
(BtOR) 
m: 240, 0-241. 5*C 


CyH„ClN,0^ 

Calc: C,60.45; E.5 51* w 19 9c 
«»J.ax# nfXi^miio 

Pound: ceO.Sli K,5.53; N,12.25 


Ref. 
Ex. 162 


so^ 




light brown crystals 
CDMF-H,0) 
WP! 286.0*270. Q»g 


p w CIN 0 S*3/4H.O 

^""y 11.12.33 

Pound; C,S8.17t H,4.79; W,ia.49 


Ref. 

Ex.183 


so^ 


CP. 


light brown crystals 
np; 233. 0-234. O'C 


Calc: H.3.io; N,12.32 
Pound?. C, 49. 93; H,3.14; W,U.3S 


Ref. 
Ex.164 


SOJHH. 


CS,CH,CF, 


yellowish brown 
crystals 
(CUP-B,0) 
ap: 239. 5-241. 5«C 
deeoaaaositlen 


Calc: C,52.23; H,3.76; H,11.60 
Pounds C,52.34| H,3.94; M,11.85 


Ref. 
Ex.165 


SOW 


C^OUe 


light brown crystals 

(DMF-H,0) 
mp: 234.5-235.5»C 
decomposition 


C1A,C1N,0,S 
Calc: 0,55.75; B,4.44; N,U.OO 
Pound: C,56.00; B,4.17; N,13..08 


Ref. 
Ex.186 


MHHs 




light brown crystals 

(AcOEt) 
inp: 205. 0-206. 0"C 


C^C1N,0,S 
Calc: C, 60.721 K.5.10; N,12.31 
Pound; C,60.87y H,5.14; N,12.01 


Ref. 
Ex.167 


NHKs 


CR,OEt 


faint brown crystals 
(EtQH) 
mp: 198. 5-200. 5°C 


Calc: C,57.l7; H,5.05; N,12.21 
Found; C,57.59y H,5.04; N,12.1S 


Ref. 
Ex.168 


SO,MHlle 


/-< 


light brown a^ystals 
(WF) 
mp: 255. 5-257. 0»C 


C^Cllf,0,S 
Calc: C,60.72; H,5.10; K,12.31 
Founds C,60.62; H,5.02; W,12.26 


Ref. 
Ex. 189 


SOJOOfe 


C^OBt 


light yellow 
crystals 
(DHF-H,0) 
bp; 214, 0-215. 5*C | 


C^C1KX),S 
calc; C,57.57; H,5.05; K,12.21 
Founds C,57.48; H,4.90; N,12.41 
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Table 48 





R" 




Properties 
Crecrystallization 
solvent} 


Elemental analysis 


Re£. 
Ex. 190 


S04IH, 


-He 


light brown crystals 
CDMF-H,0) 
mp: 2 83. 0*2 86. 0*^0 


C,JLiClN,0,S-l/4H,0 
Calc: C, 55.74; H,5.29r N,13.68 
Pound: C, 55.65; H,5.15; N,13.68 


Re£. 
Ex.191 




£t 


light brown crystals 
(OUF-R,0) 
TO: 271. 0-273. 0*C 


C^C1N,0,S.1/4IL0 
Calc: C, 56.73; H,5.59; N,13.23 
Found: Cr56.51; H,5.45; N,13.37 


Re£. 
Ex.192 




CH,OEt 


light yellow needle- 
like crystals 
(BtOR) 
to: 208. 0-209. 5*C 


C^H„C1K0,S 
Calc: C, 55.18; H,5.61; N,12.48 
Pound: C,55.86; H,5.65; N,12.22 


Re£. 
Ex.193 


NHMs 


CHjOEt 


colorless needle-like 
crystals 
(EtC2R) 
to: 169- 5-170 -©•C 


c,A»ciN,o,s 

Calc: C,57.07; H,5.88; N,12.10 
PoundL..C,56.77; B,5.80; N,12.02 



Table 49 



Properties L Elemental 

recrystallization 

solvent) 

Dior less crystals 

Benzene-n-Hexane) Calc: C, 70.35; 





Properties 
(recrystallization 
solvent) 


y Elemental analysis 


Re£. 
Ex.194 


colorless crystals 
( Benzene-n-Hexane ) 
to: 109. 0-110. 5*C 


C^C1N,0, 
Calc: C,70.35; H,6.75; R,8.79 
Found: C.70.18; R,6.74; N,8.88 



- 78 - 



m 



Xable SO 




Ex.195 



Properties 



toown crystals 
NMR spectrum * (DKSO-d,) ppm: 0.93 (6H, d, 

2.47(2H, d. J«7Hz). 
S' ^^r*^^^' 4.91(2H, t. J«7H«), 
I yllhj^'^l'l'^^^^' J-8.5HZ}, 7.73{2H, 
t\ « i«^^4.T;^^-"'-^°<2H, a), 8.05-8.15(lH. 
m), 8. 40-8. 50 (IB, a) 

IR spectrua V(KBr) em'S 1332. 1160 



T&ble 51 



Properties 



Re£. 
Ex. 196 



brown liquid 

NKR spectrum (CDCl,) ppm: 1.20(3H, t, J«7H2) , 1.80- 
2.00(4H, m), 2.97(2H, t, J-i7.5Hx). 3 .00-3 .10(2H, a), 
3.01(3H, s), 3. 10-3. 20 (2H, m) , 3.52<2H. q^ J-7Hx), 
4.43j2H. s)^ 4.52(2H, sj, 4.57(2H, t, J«7.5Hz), 
6.65(2H, d. J-8.5HZ). 6.85C2H, d, Jb8.5Hz), 7.20(2H, 
d, Ja7.SHz). 7.24(1H, t/ J-7.5H*), 7.31(2H. t, 
ua7.5Hz) / 

IR spectrum V(liq) cm"*: 3424 

Mass sp ectrum m/z; 488. 490(3;1, M*) 



Reference Exainple 197 

N- [4- [ (2- (4-diben2ylaniino) -2-ethoxyme{hyl-lH-iznida2o [4,5- 
c] quinolin-l-yl) ethyl] phenyl] acetamide 

A mixture of 5 • 21 g of N-[4-[2-[ (3-amino-2- 
dibenzylaininoquinolin-4-yl) amino] ethyl]phenyl] acetamide and 4.21 
g of ethoxyacetic acid was stirred at 140'C for 10 hours. Ethyl 
acetate and a 10% sodium hydroxide aqueous solution were added 
to the reaction mixture for separation, and the aqueous layer 
was extracted with ethyl acetate. The ethyl acetate layers were 
combined, and after washing with saturated saline and dewatering. 
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the solvent was distilled off. The residue was ptirif ied 'by 
column chromatography [silica gel, ethyl acetate/n-hexane (1:2- 
1:1)] and washed with a mixed solution of ethyl acetate and 
isopropyl ether to obtain 2.35 g of light brown crystals. 
Recrystallization from ethyl acetate yielded colorless needle- 
like crystals with a melting point of 171. 0-171. S'C. 
Elemental analysis: C„H^,0, 
Calculated: C, 76.13; H, 6.39; N, 12.00 
Found: C. 76.23; H, 6.32; N, 11.98 

The conpounds for Reference Examples 198-204 listed in 
Tables 52 to 56 were obtained by the same method as Reference 
■ Exan5)le 197. 

Table 52 





Properties 
(recrystallization 


Elemental analysis 


Re£. 

Ex.198 


light yellow crystals 
(AcOEt) 
mo: 188. 5-189 •O^C 


Calc: C,66.25f*H!^f34; N,14.85 
Fo\and: C, 66.01; H,5.35| N,14.72 



Table S3 





R" 


R- 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.199 


NBn, 


H 


light brown crystals 

(AcOEt) 
mp: 161. 5-162. O'C 


Calc: C, 82.66; H,6.63? N,10.71 
Found; C, 82.59; H,6.76; H.10.71 


Re£. 
Ex.200 




H 


colorless crystals 

(MeOK) 
mp: 160. 0-161. O'C 


C,AiN,0,S.l/2H,0 
Calc: C,68.il; K,5.90; N,12.81 
Found; C,6B.20; H,5.93; N,12.77 



Table S4 



- 80 - 





Propertiag 



erong* liquid 

?^o??!'''?" *<CDC1,) ppm: 1.17 (3H. t, J-7Hz) , 
, ; i» : *i J-6.5HX), 1.78(1H, br-a), 3.27<2H, t. 
2 «' 4.39 ta. .). 478l(2H. 

5't?T2i*"5*' ^-'O'lH. q. J-6.5HXJ, 5.43 (4H, br-«)7 

7.15-7.40(13H. m). 7?si(S. t 
J-8HS), 7.86{1H. d, J-8H*). 8.13 (IH, d. J-BH*) 



IR apectni m V(ligy em", a^ao 



Table 55 



Properties 



Ref . 
Bx.202 



light brown liquid 
NMR spectrum d (CDCl,) ppm: 1.15(3H, t. JaTHz), 1.89(4H, 
^T?l;»^'i''^^?' V'. 2.84(2H, hr-B), 3.05(2H, t, J-7.SH«), 
5^"?^ J-e-5Hx), 4,36(2H, s) , 

7.15-7.35(10H, m), 7.41(2H, d, J»8Hz) 
IR spectrum Vdiq) cm"*: 3304, 1668, 1096 

Mass apectrtnn-m/z; 587 (Ffl 
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Table 56 











Re£. 
Ex.203 


KBn, 


Et 


yellow liquid 

ram spectrum ^ (CDCl,) ppm: 1.22(3B, t, J-T.SHz), 
2.17(2H, quintet, J=7.5Hz), 2.47 (2H, q, 
J«7.5Hz),2.87C2H, t, J=7.5H2), 2.91(2H, t, J=7.5Hz), 
3.17(2B, t, J«7.5az)r 4. 21 (2a, t, J*7.5Hz)« 4.63 (4H, 
s), S.27(4H, 8), 6.63(2R, J»8.5Hz). 6.84(2E« d, 
J«8.5Hz), 7.1-7.4(20H, m) 
Mass sDectrum m/Zi 681 (if ) 


Re£. 
Ex. 204 




CH,OEt 


brown liquid 

NKR spectrum <^ (CDCl,) ppm: 1.14 (3B, t, J*7Bz) , 
2.18(2H, quintet, J=7.5Hx), 2.92(2H, t, Jb7.5H2), 
2.95 (2H, t. Ja7.5Hz), 3.21(2H, t, J-i7.5Hz). 3.42 (2H, 
q, J>7Rz), 4.35(2H, s) , 4.35(2H, t, J-7.5Bz), 4.63{4H, 
8), 5.25(4K, s), 6.65 (2H, d, JbS.SHz), 6.90(2H, d, 
J-8.5H2). 7.18(2H, t, Ja7,5H^), 7.20-7.30 (14H, m) , 
7.32(4H. t. Jb7.5Hz) 



Reference Exaznple 205 

4- [2- (2-acetoxyinethyl-4-hydro3cy-lH-imidazo [4, 5-cl quinolin-1- 
yl ) ethyl ] benzenesulf onamide 

To 7.53 g of 4- [2- (4-hydroxy-2-hydroxymethyl-lH- 
imida2o[4,5-•c]quinolin-l--yl)ethyl]benzenesulfonalIlide there were 
added 225 ml of pyridine -and 17.8 ml of acetic anhydride, and 
the mixture was stirred at room temperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added, and the precipitated crystals were filtered off 
and washed first with water and then with ethyl acetate to 
obtain 7.81 g of crystals. Recrystallization from a mixed 
solution of N,N-dimethylf ormamide and water yielded light .brown 
crystals with a melting point of 275 . 0-276 . 0'^C, 
Elemental analysis: C^H^^fi^S 
Calculated: C, 57.26; H, 4.58; 12.72 
Found: C, 56.94; H, 4.50; N, 12.63 

The conpound for Reference Exaxc^le 206 listed in Table 57 
was obtained by the same method as Reference Example 205. 
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MhlQ 57 






Properties 
CreczystaXXization 
solvent^ 


Slemmtal analysis 


Ref. 
Ex.206 


(DMF-H,0) 
mpi 242. 0-244. a*r 


Calc: C,5B.xi^"ufi%Bi Nrl2.33 
Pound: C,58.07; H,4.S9; N,12.17 



Reference Exaiis>le 207 

4- (2- (2-hydroxyinethyl-4-phen<M?y-lH-iiiiida2o [4, 5-c] quinolin-1- 
yl ) ethyl ] benzenesulf onamide 

A mixture of 3.00 g of 4- [2- (2-aceto3qjniethyl-4-hydroxy-lH- 
imidazo [4, 5-clquinolin-l-yl) ethyl Jbenzenesulf onamide and 45 ml 
of phosphorus oxychloride was refluxed for one hour. After 
cooling, the crystals were filtered off and washed with ethyl 
acetate to obtain 2.30 g of light brown crystals. After adding 
4.71 g of phenol and 1.72 g of potassium hydroxide to the " 
obtained light brown crystals, the mixture was stirred at 120'C 
for one hour. After cooling, 10% hydrochloric acid and ethyl 
acetate were added, filtering off pf the insoluble portion was 
followed by separation, and the fethyl acetate layer was 
dewatered and concentrated under reduced pressure. Dietlqrl 
ether was added to the residue, and the precipitated crystals 
were filtered off to obtain 1.39 g of crystals. 

Recrystallization from a mixed solution of N,N-dimethylformamide 
and water yielded light brown crystals with a melting point of 
261. 0-263. 0»C. 

Elemental analysis: CjjHj^«o«S 
Calculated: C, 63.28; H, 4.67; N, 11.81 
Found: C, 63.24; H, 4.58; N, 11.71 

The compound for Reference Bxax^ple 208 listed in Table 58 
was obtained by the same method as Reference Example 207. 
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ProDertifts 


Ref , 
Bx.208 


light brom cxystale 

MUR spectrum ^ (Zmso-d,) ppm: 2.38(PH, J«5Hz), 3.34(2H, 
t, J«7.5H2), 4.56(2H, d, J«5.5H2), 5,02(2H, t, J»7.5Hz), 
5.69(1H, t. J-5.5HZ), 7 .25-7 .31 <4H, m) , 7.43(2H, d, 
J-8HZ), 7.45-7.50(2H, m) , 7.55-7.65 (2H, m), 7.71{2H, d, 
J-BHs), 7.70-7.75 (IH, m) , 8.35-8.37 (IH, m) 

IR spectrum V(XBr) cm'S 3464, 1666, 1316, 1162 



Reference Example 209 

4 - [ 2 - ( 4-phenoxy-lH-iirddazo [ 4 , 5 -c ] quinolin-^-yl ) ethyl ] benzamide 

To 1,65 g of 4-[2-(4-chloro-lH-ixaidazo[4,5-c]quinolin-l- 
yl) ethyl] benzamide there were added 0.81 g of potassium 
hydroxide and 4.43 g of phenol, and the mixture was stirred at 
120**C for 4,5 hours » After adding water and 10% hydrochloric 
acid to the reaction mixture to adjust the liquid to pH 8, ethyl 
acetate was added and the precipitated crystals were filtered 
off to obtain 1.29 g of light brown crystals. Recrystallization 
from ethanol yielded yellow needle.-like crystals with a melting 
point of 265. 0-266. O'C. 
Elemental analysis: C^Kj^fi^ 
Calculated: C, 73.51; H, 4.94; N, 13.72 
Found: C, 73.33; H, 4.85; N, 13.43 

The confounds for Reference Examples 210-287 listed in 
Tables 59 to 71 were obtained by the same method as Reference 
Exaznple 209. 




Tkble 59 





r: 


• R^" 


Properties 
(recryatalllzacion 
solvent) 


Bleaeatal analysis 


Re£. 
Ex. 210 


CQNBUe 


. H 


faint violet crystals 
(EtOH) 
TO! 215. 0-217. 0*C 


C^^H^jK.O, 

Calc: C,73.92; H,5.25; K,13.26 
Found: C,74.02; H,5.13; N,13.16 


Ref . 
Ex.211 


OR 


H 


faint brown crystals 
(StOH) 
TO! 266.0-268. O'C 


c,A^,o, 

Calc: 0,75.57; H,5.02| N,11.02 
Found: C,75.37; E,4.72; K,11.09 


Ref. 
Ex.212 




H 


colorless crystals 

. (EtOH) 
TO! 193, 0-195. O^C 


CalC! C,74.48; H,5.5B; N,9.31 
Found: 0,74.42; H,5.45; N,9.38 


Ref. 
Ex.213 


SOJSlBBt 


H 


light brown crystals 
(DMP-HjO) 
to: 257. 0-259. 0*C 


Calc.! C,66.oif^*5fl2; W,11.86 
Found: C, 66.11; H,4.97; N,12.12 


Ref. 
Ex. 214 


SO,NHnPr 


H 


colorless crystals 

(DHF-B,0) 
TOt 231. 5-235. O^C 


C^^,0,S 
Calc: 0,66.65; H,5.39; N,11.51 
Found: 0,66.54; H,5.32; W,11.80 


Ref. 
Ex. 215 


SOJOfe, 


R 


light retiUish brown 
crystals 
(OMP-^O) 
TO! 204. 5-205. 5*C 


Calc: C,66.0if'H*5fl2; N,11.86 
Found: 0,65.80; H,4.91; N,11.64 


Ref. 
Ex.216 




H 


light brown crystals 
(DMF-H,0) 
TO: 260. 0-260. 5»C 


CL,H^,0,S 
Calc: 0,64.85; H,4.54; K,12.60 
Found: 0,64.58;- H,4. 27; N,12.56 


Rec . 
Ex.217 




EC 


light larown crystals 
(CB,CK) 
TO! 277. 0-280. 0»C 


Calc: 0,66.08; H,S.12; N,11.86 
Found: 0,65.83; H,4.83; N,ll,75 


Ref. 
Ex.218 




n-Pr 


light brown crystals 
,{DMF-H,0) 
to: 225. 0-226. O'C 


Calc: 0,66.657*2^5^39; H,11.51 
Pound: 0,66.57; H,5.27; N, 11.56 


Ref. 
Ex.219 


SO^ 


n-Bu 


light yellow ne^dle- 
IDce crystals 
(CH,Cl,-MeOH) 
to: 233.5-234.5«C 


Calc: 0,67.18; H,5.64; K, 11.19 
Found: 0,66.84; H,5.57; N,10.93 


Ref. 
Ex.220 


SO^ 


n-Pen 


light brown crystals 
(CH,CN) 
to: 168.5-169. 5»C 


CLA.N,0,S 
Calc: 0,67.68; H,5.88; K,10.89 
Pound: 0,67.49; H,5.71; N,10.73 


Ref. 
Ex.221 




iso- 
Pen 


colorless needle-like 
crystals 
CCB,CN) 
to: 225. 0-226. 5*C 


Calc: 0,67.6ff'!s'5\^88; K, 10.89 
Pound: 0,67.42; R,5.83; lT,iq.78 
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R* 


R^ 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Re£. 
EX.222 


SOJNH, 




yellow crystals 


C,AAO|S'Ha 
Calc: C,64.60; B,4.84; N,10.76 
Fotmd: C, 64.92; H.4.96; N.10.87 


Re£. 
Ex.223 


SO^ 


CP, 


colorless crystals 

(SUP-HjO) 
mi 250. 5-251. 0*C 


C-EL,F-N,0,S 

J} 4P J ^ J 

Calc: C,58.59| H,3.74; N,X0.93 
Found: C,58.38| B,3.S5; NaO.83 


Ref . 
Ex.224 




CH,CH,CF, 


light brom crystals 
' iDMF-HjO) 
no: 227. 5-228. S^C 


r g iF M n g 
Calc: C, 59^99; H. 4.29; N,10.36 
Pound: 0,60.10; H,4.20; 17,10.30 


Re£. 
EX.22S 


sojra. 


CH,Qa 

2 


light brown crystals 
<n!P-H,0) 
flO: 261. 0-263. 0*C 


Calc: 0,63.28; B,4.67; N,ll*81 
Pound: C«63.24; H,4.58; N,11.71 


Re£. 
Ex.226 




CRjOHe 


colorless crystals 

(DMF-H3O) 
mo: 247 0-249 Ot 


Calc: C63.92; H,i.95; N,11.47 
Found: C,63.63; H,4.80; N, 11.44 


Re£. 
Ex.227 




CR,OEt 


light yellow crystals 

(nff-B,o) 

mp: 257, 0-258. 0*C 


Calc: C,64.5l4;*'H,i.21; N,11.15 
Found: C, 64.29; H,5.13; N,10.94 


Re£. 
Ex.228 


SO^NHMe 


H 


colorless crystals 

(DHF-R^O) 
bp: 261. 0-262. 5*C 


calc: C,65.*^Hb?4%4; H,12.22 
Pound: C65.28; H,4.64; N,il.92 


Ref. 
Ex.229 


SO,NHMe 


Me 


colorless crystals 

(DMF-H,0) 
mo: 253. 5-254. O'C 


Calc: C^l^^^^'W.^? H,11.74 
Pound: 0,65.57; R,4.95; N,11.64 


Ref. 
Ex.230 




Bt 


light reddish brown 
crystals 
(EMP-HjO) 
n©: 235.5-236.D»C 


p H M Q g 

Calc: C,66.»i H,§.39; H,X1.51 
Fouxid: 0,66.31; E,5.24; H, 11.35 


Ref. 
Ex.231 


SO,KHMe 


n-Pr 


light reddish^ brown 
crystals 
(SiSF-H,0) 
mp: 220.0-221.5*0 


Calc: C,67.1*^'h?§%4; K, 11.19 
Pound: C, 67.19; H,5,55; N,11.01 


Ref. 
Ex.232 


SOJNHMe 


n-Bu 


light brown crystals 
(EtOR) 
nqp: 203 .0-203 .S*C 


Calc: C,67.*?^^*?!l88; N,10.89 
Found: C,67.69; H,5.73; N,10.92 


Ref. 
Ex.233 


SO^MHHe 




colorless crystals 

(CB,C3I) 
np: 225. 0-226. 0*C 


0 ■H.-W 0 S 
calc: 0,67.9*5; B',i.51; N,10.93 
Found: 0,67.95; B,5.40; N,10.89 
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Properties 
(recrystallization 
solvent J 


Eleaental analysis 


ReC. 
Bx.234 




H 


light brown plate 
crystals 
(BtOH) 
no: 187.0-1B9.0"C 


Calc: C,75.9yf*§^.35; K,10.63 
Found: C,76.10; H,5.11; N,10.71 


Re£. 
Ex.235 






light brown crystals 
mo: 220, 0-222. O'C 


Calc: C, 76.57/ H,5-95; N,9.52 
Found: C,76.28; H,6.03; K,10.01 


Re£. 


a^oR 


n-Bu 


light brown crystals 
(BtOH) 
mo: 149.5-1S0.5«C 


Calc,: C,77.1?rH,f.47; N,9.31 
Found: C,76.99; H,6.40; 11,9.14 


Re£. 

Ex.237 


NHMs 


H 


colorless crystals 

(CH,Cl,-UeOR) 
xnp: 256. 5-257. 5«C 


Calc: C,65.48; H,4.84; K,12.22 
Pouxid.: C, 65.34; H,4.76; N,12.40 


Re£. 
Ex.238 


NHMS 


He 


colorless crystals 
no: 246. 0-247. 0"C 


Calc: C, 66.08; bJ.12; K,11.86 
Pound: C,66.35j H,5.11; Nai.80 


Re£. 
Ex.239 


NHUS 


Et 


colorless crystals 

(XaUF-H^O) 
mas 267.0-268.0»C 


Calc: C,66.^ H,S.39? »,11.51 
Found: C 66.81; H,5.32; 17,11.54 


Re£. 
Ex. 240 


NHMs 


n-Pr 


light brown crystals 
(DMF-H,0) 
mo: 223. 0-225. 5*C 


Calc: Cr67.18; H,5.64; N,1X.19 
Found: C, 67.02; H«5.55; n,11.15 


Ref , 
Ex.241 


NHMs 


n-Bu 


light brown cxystala 
(DMF-H,0) 
rap: 160. 5-162. S»C 


Calc: C,67.68; H,5.88; N«10.89 
Found: C,67.50j H,5.77; N.10.84 


Re£. 
Ex.242 


NHKs 


r<i 


grayish brown crystals 
- (AcOEt) 
mp: 226. 0-227. 0«C 


Calc: C,67.^*^'°li^.51; N,10.93 
Found: C,67.66; H,5.44; N.10.68 


Re£. 
Ex.243 


MHMs 


CH,0£t 


£aint brown czystals 
(DHF-H,0) 
mo: 223. 0-225. O'C 


C,JJ^,OS 
Calc: C,65.10; hJ.46; N«10.84 
Found: C,64.91; H,5.33; N,10.62 


Re£. 
Ex.244 


NRTs 


H 


light brown crystals 
(EMF-H,0) 
mp: 242. 0-242. 5»C 


Calc: 69.64; H,4.90; N/10.48 
Found: C,69.47; H,4.68; N,10.44 


Re£. 
EX.24S 


NHAc 


H 


colorless prism 
crystals 
(EtOH) 
tm: 234. 5-235. 0*C 


Calc: C,73.9iV'%tl5\25; N,13.26 
Found: C,73.84; H.5.15; N,13.19 

... 



Table 62 





ir 




Properties 
(recxystallis&tiaa 
solvwt) 


Blemental analysis 


Ex.246 


NZIAC 


Me 


faint yelloir plate 
crystals 
(HeQH) 
WD: 241. 0-243. O'C 


C^2I,0,.1/2H,0 
Calc: C,72.79; B.5.66; K,12.5B 
Pound: C,72.74; H,5.76; Kpl2.53 


Re£. 
Ex.247 


KH3VC 


Et 


light brown crystals 
(KeOH) 
iio: 247,5-248. 0'C 


Calc: C, 74.65; hI^.82; N,12.44 
Poimd: C,74.71; H.5.84; N,12.46 


Re£. 
Ex.248 




n-Bu 


colorless plate crystals 

(ACOBt) 
ro: 176. 5-177. O^C 


C 0 

Calc: C,75.2l; r!^.32; K,11.7l 
Pound: C,75.38; H,6,32? K.U.85 


Re£. 
Ex.249 


HUeAe 


R 


colorless crystals 

(AcOEt) 
sp: 144. 0-145. O^'C 


Calc: C,74.2^; Hli/.54; N,12.84 
Pound:.,,C, 74.10; H,5.83; N. 12.82 


Re£. 
Ex.250 


HMeAc 


He 


colorless crystals 

(iso-PrOH) 
mp: 205. 0-206. S'^C 


C^^,O,.l/2H,0 
Calc: C,73.18; H,5.92; N,12.19 
Found: C,73.18; H,5.67; N,12.12 


Ref . 
Ex.251 


MMeAe 


Et 


faint brown needle-like 
crystals 
(AeOEt) 
to: 99. 0-102. O'C 


CJtt^,0,.l/2H,C 
Calc: C,73.55; R«6.l'>; N.11.83 
Pound: C,73.72; H,6.19; K.ljl.BS 


Ref. 
Ex. 252 


NHeAe 


n-Bu 


colorless needle-like 
crystals 
(AcOSt) 
mp: 164. 5-165. 0«C 


Calc: C.75.58; H,e.55; IT,11.37 
Found: C,75.62; B«6.60; ITrll.Sl 


Ref. 
Ex.253 


NBn, 


a-Bu 


colorless crystals 

'(AcOBt) 
no: 157. 0-157. 5*C* 


Calcs C,81.73^H*6.54; Nr9.08 
Found: C,81.93; R,6.56; N,9.09 


Ref. 
Ex.254 


CHMeUHAc 


Et 


light brown crystals 
(OUF-^0) 
bip: 182. 0-184. 0"C 


C,A^A.1/4H,0 
Calc: C,74.59; H,6.36; N,U.60 
Pound: C,74.80; H,6.23; N,11.63 
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Table 63 









^ropertiea 

( recrys tallixation 
anlwmt ) 


Elemental analysis 


Re£. 
Ex.235 


som. 


B 


light reddish brown 
czystala 
(DMF-^0) 
no; 235. 5-236. g»g 


Calc,: C,64.2?^;5f39; K,12.49 
Found: C#64.06i H.5 19- m i9 


Re£. 
Ex.256 


sojia. 


Et 


colorless crystals 
(StGH) 

-1 05): 249.D-250.Of? 


CatlC: C. 65.52; H S 92 • M W •Tfi 
Pound: 0,65.57; H,6.03; Nrll.63 


Ref . 
Ex.257 






light brown plate 
crystals ' 
(C^CN) 
niD: 250. 0-252. 0»C 


Calc: C. 64 . ol'j 'h 97 f w ii nc 

w#m«VAf M*tS»^ff IlyXXaVD 

Found: 0,63.99; R,6.06; N,X0.70 


Ref. 
Ex.258 


CH.OH 


H 


light browu crystals 
(iso-PrOH) 
mo: 188. 5-190. 5»C 


Calc: .0,75.16; H,6.31; K,10.52 
Found: 0,74.89; H,6.19; N,10.34 


Ref. 
Ex.259 


C3l,0H 


Me 


liciht hmttiw ervfi^nl n 

(iso-PrOH) 
mn: 201.0-202.0*0 


Calc: C,74.7ti';'^(?!63; N,10.05 
Found: C, 74.73; R,6.58; N, 9.86 


Ref. 
Ex.260 


CH,OH 


Et 


(MeOR) 
no: 203. 5-205. 0*C 


Calc: C,75.8S; H,6.84; N,9.83 
Found: 0,75.62; H,6.94; N,9.77 


Ref. 
Ex.261 


CH,OH 




(CH,C1,-Et,0) 
mo: 173. 5-174. 5*C 


Calc: 0,76.79; H,'6!89; N,9.26 
Found: 0,76.51; H,6.61; N,8.96 


Ref. 
Ex.262 


NHM8 


R 


light brown crystals 
(DMP-H,0) 
no: 242. 0-243. 


0JJI.0,S.l/2H,O 
Calc: 0,63.67; H,5.77; K,11.88 
Found: 0,63.86; H,5.68; N,11.90 


Ref. 
Ex.263 


NHMs 


Et 


colorless crystals 

(MeOB) 
no; 242. 0-244. 


Calc: C, 66.10; H,6.16; N,11.42 
Found: C, 66.26; H,6.20; N,ll,33 


Ref. 
Ex.264 


NHKs 


n-Bu 


colorless crystals 

(AcOEt) 
BPS 187. 0-188. 0'C 


Calc: 0,67.15; H,6.61; N,10.80 
Found: 0,67.01; R,6.40; N,10.82 


Ref. 
Ex.265 


NHMs 


CH,OEt 


light brown crystals 
(EtQH) 
mo: 189. 0-189. 5*0 


Calc: O,64.5T;^*6*f20; N,10.76 
Found: 0,64.53; R,6.20; M,10.63 


Ref. 
Ex.266 




R 


light yellow crystals 
(DMF-H,0) 
ran: 245. 0-246. 5'C 


Tt O 

Calc: C,73.22; H,6!l4; N,13.13 
Found: C,72.99; H,6.15; N,13.p06 


Ref. 
Ex.267 




Me 


colorless needle-like 
crystals 
(EtOH) 
no: 260. 5-261. 0»C 


Calc: 0,73.61; H,6.41; N,12.72 
Fouxid: .0,73.45; H,6.37; N,12.73 










Properties 
( reczys talXization 
solvent) 


Elemental analysis 


Re£. 
E3C.268 


NKIVc 


n-Bu 


light farovm crystals 
(AeOfit) 
»s 227. 0-228. 0*C 


Calc: C, 74. ^f*Hl 1^.10; N,11.61 
Found: C,74.57; H,7.12; K.11.48 


Ref . 
Ex.269 


NHeAC 


H 


colorless crystals 

(MeOH-H,0) 
mpz 145. 5-147. 0*C 


Calc: C,73.6r7"H!^.41; N,12.72 
Found: C,73.58; H,6.52; N.12.66 


Ref. 
Ex.270 


NMeAc 


He 


colorless prisn 
ezystals 
(AeOEt) 
mp: 181. 5-182. 0*C 


calc: C,73.9I^h!^.65; M,12.33 
Found: C, 73.97; B,6.59; N,I2.43 


Re£. 
Ex.271 


NMeAc 


Et 


faint brown crystals 
(AcOEt) 
inp: 161.0-162.5^ 


Calc: C,74.37f^I*^,88; K,ll.96 
Found.\C, 74.35; H,6.96; N,11.85 


Ref. 
Ex.272 


CHMeNIClc 


R 


colorless crystals 

(EtOH) 
tabi 236.0-236.5*C 


Calc: C,73.9lf'H!^,65; Hrl2.33 
Found: 0,73.98; 3,6.88; K,12.32 



Table 65 








"7— 


Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.273 




B 


colorless crystals 

(OKF-R^O) 
wpi 248.0-249.0^ 


C,AAO,S 
calc: C64.85; R,4.54; N,12.60 
Found: C, 64.57; H,4.40; N,12.46 


Ref. 
Ex.274 


m-SO^NH, 


H 


light brown crystals 
(DMF-H,0) 
mp: 255. 5-257. 0"C 


CLA^O,S -1/41^0 
Calc: C,64.20; B.4.60; N,;L2.48 
Found: C, 64.01; B,4.36; N,i^.64 


Ref. 
Ex.275 


p-SO,NB, 


CI 


light brown crystals 
(iafF-H,0) 
np: 295. 0-296. O^'C 


C,A.C1N,0,S 
Calc: C,60.19; B,4.00; H,I1.70 
Found: C»59.89; B,3.81; N,11.70 
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Properties 

(reczystallizatioa 
solvent) 


Elemental analysis 


Re£. 
&X.276 


(CH,Cl,-UeOH) 
no: 240. 5-241. S-C 


Calc: C,58.«7 H,i."03; H.12.44 
Pound! Cr5B.44; H,3.75; 1T,12.43 



Tabla 67 






n 


Properties 
(reerystallization 
solvent) 


Elenenbal analysis 


Re£. 
Ex.277 


1 


light brown crystals 
(nKF-H,0) 
mo: 249. 0-253. 5*C 


Calc: C,64.iyf*H'^f21f N,13.01 
Pound: C,63,91; H,4.13? N,12.74 


Ref . 
Ex.278 


3 


light pink crystals 
(DHF-B,0) 
no: 255. 0-255. 5«C 


Calc: C,65.4r;^'4?84; K, 12.22 
Pound: 55.44; B,4.84; N,12.11 
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Table 68 



Co! 







R" 


Properties 


Re£. 
Ex.279 




lie 


light brown crystals 

SQA spectrum ^ (DSfSO^d,). ppn: 2.28 (3B, 8), 3.29(2B, 
t, J-TRz), 4.88 (2R« t, JeTHz), 7.24(2H, br-s), 
7.20-7.35(3B, m], 7.32(2B, d, J-8Bz} , 7.40- 
7.S0(2R, m), 7.S5-7.65(2H, 7.70-7. 80(1B, m)« 
7.75(2H, J«8Hz)« 8.30-8.40 (IB, m) 

IR spectrum V(KBr) an': 3324, 3152, 1312, 1156 " 


Re£. 
Ex.280 




CR,OEt 


colorless crystals 

NMR ispectrum ^ (CKSO-d,) ppm: 1.16 (3B, t, J«7Bz), 
2.39(3B, d, J-5BZ), 3.30(2B, t, J«7.5Bz), 3.56(2B« 
q, Ja7Bz), 4.56(2R, a), 5.00(2H, t, J»7.5Bz), 
7.28(1B, Q, Ja7B2), 7.30-7.35{2B, m) , 7.40- 
7.S0(4H, n), 7.55-7.65(28, m).. 7..70-7.75(3E» m), , 
8. 35-8. 40 (IB, m) 

ZR spectrum V (KBr) cm*\* 1320. 1158 
Hass spectrum m/z: 516(21") 


Table 69 




R* 


R^ 


Properties 


Ref . 
Ex. 281 


so^ 


He 


colorless crystals 

NMR spectrum ^ (DUSO-d,) ppm: 1.70-1.90 (4H, m) ^ 
2.31(3H, s), 2.68{2H, t, J^S.SBz), 3.10(2B, t, 
J«5.5Hz), 3.12 (2H, t, J«7.5Hz), 4.53 (2B, t, 
Js7.5Hz), 7.08(2H, d, J«8Hz), 7.12(1B, t, J«8Bz) , 
7.33 (2H, d, JsBHz), 7,36 {2H, t, J«8Hz), 7.75(2B, 
d, J«8Hz) 

IR spectrum Vdiq) cm**: 3328, 1316, 1160 



! 
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Re£. 
Ex.282 


NBHs 


He 


Propqrtigg 

light brown czystaXs 

NMR spectrum * (CDCl,) s>pm: 1.80--2.00(4R, m) , 
2.16(3H, 8), 2.82(2H. t, J-eHx), 2.92(3H, a), 
3.04(2H, t, J«7H2). 3.10(2H, t, J-THz) , 4.46(2H, 
t, J-THz), 6.88(2H, d, J«8.5Hz), 7.05-7.18C5B, a), 
7. 28-7. 32 (2H, xn) , 7.61(1H, br-a) 

ZR spectsnim V(liq) a': 3432, 1338« 1158 
Mass SDectmm m/z: 476 (H*) 


Ref . 
Ex.283 




Bt 


light brown crystals 

NMR spectrum ^ (DMSO-d,) ppm: 1.24(3R, *t, J«7.5Bs}, 
1.75-1.85{4H, m), 2.02(3H. s), 2.63(2H, q, 
uav.SHZI, 2.86(2B, t, J«6Hz) , 2.96(2H« t, 
J-7.5H2), 3.10(2H, t, J«6Hz), 4.46(2H. t, 
J-7.5HZ), 7.02(2H, d, J-8.5H2), 7.10(2R, d, 
J-8.5H2), 7.12(1H, t, J-8;5Hz), 7.37(2H, t, 
J-8.5HZ), 7.47(2H, d, J=8.5Hz), 9.78(1H, m) 

IR spectrum V(KBr) cm'': 1690, 1600, 1264 


Ref. 
Ex.284 


NKeAc 


n-Bu 


yellowish orange liquid 

NHR spectrum (CDCl,) ppm: 0.92(3H, t, Je7.5Hz), 
1-38 (2H, sextet, J»7.5Hz), 1.78 (2H, quintet, 
J=7.5H2)- 1.80-1.90 (4H. mi 1 flSflR Hr>.al 
2.51(2H, t, Jo7.5Hz), 2.80(2H, t, .J«6Ha:), 3.07(2H, 
t, J«7H«), 3.10(2H, t, J»6Hz), 3.24 (3H, s) , 
4.50(2B, t, J-THs), 7.05(2H. d. J-8H2) , 7.12(2H, 
d, J-8RZ), 7.13 (IE, t, J-8HZ), 7.25 (2B, d, J-8Hx) » 
7.34(2H, t, J=8Hz) 

ZR spectrum V(liq) cm": 3464, 1662 
Hass SDectrum m/z: 496 (iT) 


Re£. 
Ex.285 


NHeBn 


CH,OEt 


brown liquid 

NMR spectrum, (CDCl,) ppm: 1.19(3H, t, J»7Hz), 
1.80-1.95(4H, m), 2.75-2 .90 (2H, m) , 2 .90-3 .10 (2H, 
m), 3.01(3H, s), 3.10-3. 20 (2H, m) , 3.52(2H, q, 
J«7Br), 4.44 (2H, s) , 4.52 (2H, s) , 4.57 (2H, t, 
J«7.SHs). 6.67(2H, d, Ja8.5ax), 6.90(2H, d, 
ja8.5Hz), 7.05*7.40(10H, n) 

IR spectrum V(liq) cm**: 3432 
Mass SDectrum m/z: 546 (M*) 



Mbltt 70 



Uttle 71 






r: 


R" 


Proper titts 

— , trecrystalllzation solvent} 


ReC. 
Ex.286 




He 


coiorieas crystals 

NMR spectrum (DMSO-d,)' ppm: 2.56(3H, a), 3.33(2B, 
t, J-7.5H2), 5-01(2H, t, J-7.5H2), 7.22(2H, br-s) . 
7.20.7.30{3H, m) , 7.37(2H, d, J-8H«) , 7.40^ 
Z-!£^?^' 7.63 (IH, d, J-8.5HS), 7.75C2K, 
J-8HZ). 8.08 (IH, 8), 8.11(1H, s) 

XR spectrum V(XBr) on'S 1304, 1164 
Mass spectrum m/z: 458fM*) 


Ref. 
Ex. 267 


p-SO^ 




grayxah brown crystals 

MMR spectrum * (DMSO-d,) ppm: 3.36(2H, t, J«7Bz), 
3.95{3H. 8), 5.04(2H, t, JeTHz), 7.20-7.30 (4H, m) , 
7.22 (2H, br-8), 7.38<2H, d, J-SHz) , 7.45 (IH, t, 
J-8HX), 7.45(1H, d, J-8H2), 7.66(lHr d, J-2.5Hz), 
7.68(IH, d, JeSHz), 7.75(1H, d, J-SHz), 7.75(2H, 
d, J«8Hz), 8.10(1H, 8) 

XR spectrum V(XBr) cm": 3356, 1328, 1164 
Mass soectrum m/z; 474 riT) 



Reference Exai^ple 288 

4- [2- (2-n-butyl-4-phenoxy-6, 7 , 8 , 9-tetrahydro-lH-ijnidazo [4,5- 
c ] quinolin-l-yl ) ethyl ] benzenesulfonamide 

(1) 4- [2- (2-n-butyl-4-chloro-6,7 , 8, 9-tetrahydro-lH-imiaazo [4,5- 
c] quinolin-l-yl) ethyl-N- (l-ethoxypentylidene)benzenes\xl£onaniide 

To 3.04 g of 4-[2-[(3-aiaino-2-chloro-5,6,7,8- 
tetrahydroquinolin-4-yl) amino] ethyllbenzenesulfonamide there was 
added 12 ml of triethyl orthovalerate, and the mixture was 
stirred at 120-140«C for 25 hours. After adding n-hexane and 
removing the triethyl orthovalerate by decantation, the residue 
was stirred at 140°C for 19 hours. The mixture was purified by- 
column chromatography [silica gel, metl^rlene chloride /methanol 
(100:1)1 to obtain 1.67 g of light brown crystals. 

(2) 4 - [2- (2-n-butyl-4-pheno3Qr-6, 7 , 8 , 9-tetrahydro-lH-imidazo [4,5- 
c] quinolin-l-yl) ethyllbenzenesulfonamide 

To 1.35 g of 4-12- (2-n-butyl-4-chloro-6, 7,8, 9-tetrahydro- 
IH-imidazo [4 , 5-c] quinolin-l-yl ) ethyl -N- (1-ethoxypentylidene) 
benzenesulfonamide there were added 0.43 g of potassium 



- 94 - 



Hydroxide and 2.33 g of phenol, and the mixture was stirred at 
120»C for 5 hours. After adding water and a 10% sodium hydroxide 
aqueous solution to the reaction mixture to adjust the liquid to 
PH 10, methylene chloride was added for extraction. After 
washing the extract first with a 10% sodium hydroxide aqueous 
solution, water and then with saturated saline and dewatering, 
the methylene chloride was distilled off. The residue was 
purified by column chromatography [silica gel, methylene 
chloride/methanol (100:1-30:1)] to obtain 0.68 g of faint brown 
crystals. Recrystallization from ethyl acetate yielded 
colorless crystals with a melting point of 224. 5-225. 5'C. 
Elemental analysis: C^^fi^s 
Calculated: C, 66.64; H, 6.39; N, 11.10 
Found: C, 66.43; H, 6.41; N, 10.84 

Reference Example 289 

4- [2- (2-cyclopropylmethyl-4-phenoxy-lH-imida20 [4, 5-c] quinolin-l- 
yl ) ethyl ] benzyl alcohol 

(1) 4-[2-{4-chloro-2-cyclopropylinet:hyl-lH-imidazo[4,5- 
c]quinolin-l-yl) ethyl] benzyl cyclopropylacetate 

To 1.33 g of 4-[2-(2-cyclopropylinethyl-4-hydroxy-lH- 
imidazo [4 , 5-c] quinolin-l-yl) ethyllbenzyl cyclopropylacetate 
there was added 20 xal of 'phosphorus oxychloride, and the mixture 
was stirred at 120*C for. one houif. The reaction solution was 
poured into water, and methylene chloride was added for 
extraction. After washing the extract first with water and then 
with saturated saline and dewatering, the solvent was distilled 
off. The residue was purified by column chromatography [silica 
gel, methylene chloride/methanol (100:1-30:1)] to obtain (5\26 g 
of colorless crystals. 

( 2 ) 4- [2- (2-cyclopropylmethyl-4-phenoxy-lH-imida20 [4,5- 
c]quinolin-l-yl) ethyl] benzyl alcohol 

To 0.25 g of 4-[2-{4-chloro-2-cyclopropylmethyl-lH- 
imidazo [4 , 5-c] quinolin-l-yl) ethyl] benzyl cyclopropylacetate 
there were added 0.09 g of potassium hydroxide and 0.50 g of 
phenol, and the mixture. was stirred at 120"C for 4 hours. After 
the reaction, water, a 10% sodium hydroxide aqueous solution and 
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^thyl acetate were added, and the mixture was stirred while 
cooling on ice. The precipitated crystals were filtered off to 
obtain 0.14 g of faint brown crystals. Recrystallization frcan 
ethyl acetate yielded 0.10 g of colorless crystals with a 
melting point of 185. 0-185. S'C. 
Elemental aneilysis: CJO^O^ 
Calculated: C, 77.48; H, 6.05; N, 9.35 
Found: C, 77.22; H, 6.09; N, 9.11 

The compounds for Reference Examples' 290-291 listed in 
Tables 72 and 73 were obtained by the same method as Reference 
ExaiQ}le 289. 



Table 72 





cxX. 




Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ref . 
Ex.290 


colorless crystals 

(AcOEt) 
WD : 184 ,5-185. 


Calc: C,74.15; H,6.00; N,9.27 
Found: C,74.13; H,6.22; N,9.25 




"Able 73 




Properties 
( recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.291 


light brown crystals 
(CH,C1,-Et,0) 
mp: 173. 5-174. 5"C 


Calc: C.76.7?f'^'6l89; N.9.26 
Found: C,76.51| H,6.61; N,8.96 



Reference Exantple 292 

4- [2- [2- (2-inethylpropyl} -4-phenoxy-lH-iinidazo[4,5-c]quinolin-l- 
yl ] e thyl ] benzenesulfonamide 
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U) 4-t2-[4-hydro3cy-2-(2-methylpropyl)-lH-jjidda2o[4,5- 
c] quinolin-l-yl]ethyllbenzenesulfonainide 

TO 8.0 g of 4-[2-I{3-aiaiao-2-cliloroqiiinolin-4- 
yDaminolethylJbenzenesulfonajnide there was added 11.6 ml of 
isovaleric acid, and the mixture was stirred at 130'C for 24 " 
hours. The precipitated crystals were filtered off and washed 
with methylene chloride to obtain 9.31 g of crystals. 

(2) 4-[2-I4-chloro-2-{2-methylprppyl)-lH-imida2ot4,5-cJquinolin- 
1-yl] ethyl] benzenesulfonamide 

To 9.00 g of 4-[2-[4-hydroxy-2-{2-methylpropyl)-lH- 
iiiiidazo[4,5-c]quinolin-l-yl]ethyl]benzenesulfonamide there was 
added 135 ml of phosphorus , oxychl or ide, and the mixture was 
stirred at 120»C for 9 hours. The reaction' solution was 
concentrated under reduced pressure, ethyl acetate was added, 
and the precipitated crystals were filtered of f to obtain 5.10 g 
of crystals. 

(3 ) 4-12- [2- (2-methylpropyl) -4-phenoxy-lH-imidazo [4.5- 
c ] quinolin-l-yl 1 ethyl ] benzenesulfonamide 

To 4.80 g of 4-t2- [4-chloro-2- (2-methylpropyl) -IH- 
imidazo [4, 5-c) quinolin-l-yl] ethyl] benzenesulfonamide there were 
added 1.86 g of potassium hydroxide and 10.2 g of phenol, and 
the mixture was stirred at 120"C for 5 hours. After adding water 
and 10% hydrochloric acid to the reaction mixture to adjust the 
liquid to pH 8, ethyl acetate was added and the precipitated 
crystals were filtered off to obtain 2.16 g of light brown 
crystals. Recrystallization from ethyl acetate yielded light 
brown needle-like crystals with a melting point of 221.0-222. 0«C. 
Elemental analysis: C„H,JM«0,S 
Calculated: C, 67.18; H, 5.64; N, 11.19 
Found: C, 67.08; H, 5.47; N, 11.40 

The compound for Reference Exanple 293 listed in Table 74 
was obtained by the same method as Reference Exanple 292. 
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Prpperti«8 
(recrvstallizatian solvezitl 


Elemental aaalyeia 


Re£. 
Ex.293 


light yellow needltt-liks 
czystala 

(CB,ai) 
no: 261. 0*263. 0*C 


Calc • : • C, 66 .6SV Hl^fsj; M,U.51 
Found: C.66.51; H,5.24; H,U.53 



Reference Example 294 

1- [2- (4-cyanophenyl) etlvU -4-phenoxy-lH-iinida2o [4 , 5-c] quinoline 
After dissolving 1.33 g of 4-[2-(4-phenoxy-lH-imidazo(4,5- 
c]qulnolin-l-yl} ethyl Ibenzaxoide in 33 ml of N,N- 
dime thy Iformamide, 1.05 ml of pyridine and 0.92 ml of 
trif luoroacetic anhydride were added while stirring on ice, and 
stirring on ice was continued for 30 minutes. After adding 100 
ml of ice water and 20 ml of diethyl ether to the reaction 
solution and stirring, the precipitated csrystals were filtered 
off to obtain 0.89 g of crystals. Recrystallization from ethyl 
acetate yielded light yellow needle-like crystals with a melting 
point of 196. 0-198. O^'C. ^ * 

Elemental analysis: C^fijO 
Calculated: C, 76.91; H, 4.65; N, 14.35 
Found: C, 76.97; H, 4.35; N, 14.45 

Reference Example 295 

4- [2- (4-phenoxy-lH-imidazo[4, 5-c]quinolin-l-yl)ethyl] benzpic 
acid 

To 2.31 g of ethyl 4-[2- (4-chloro-lH-imidazo[4,5- 
c]quinolin-l-yl)ethyl] benzoate there were added 5.67 g of 
phenol and 2.02 g of potassium hydroxide, and the mixture was 
stirred at 120°C for 3 hours. After adding water and 10% 
hydrochloric acid to the reaction mixture to adjust the liquid 
to pH 8, ethyl acetate was added and the precipitated crystals 
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1 



were filtered off to obtain 2.29 g of crystals. 
Recrystallization from a mixed solution of N,N-dimethylformamide 
and water yielded colorless crystals with a melting point of 
265.0-267.0'C. 

Elemental analysis: C„H^,0, 
Calculated: C, 73.34; H. 4.68; N. 10.26 
Found: C, 73.34,- H, 4.38; N, 10.38 

Example 1 

4- [2- ( 4-aiiiino-lH-iiiiida20 [4 , 5-c] quinolin-l-yl) ethyljbenzamide 

To 1.09 g of 4- [2- (4-phenoxy-lH-imida2o [4, 5-c] quinolin-l- 
yl) ethyljbenzamide there was added 9.87 g of aimnonium acetate, 
and the mixture was stirred at 140»C for 5 hours. After adding a 
10% sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 8, the precipitate(i crystals were 
filtered off and washed with water to obtain 0.82 g of light 
brown crystals. Recrystallization from ethanol yielded light 
brown crystals with a melting point of 267. 0-268. 0'C. 
Elemental analysis: CJO^^fi 
Calculated: C, 68.87; H, 5.17; N, 21.13 
Pound: C, 68.58; H, 4.94; N, 20.87 

The compounds for Examples 2-50 listed in Tables 75 to 78 
were obtained by the same methpd as Exantple 1. 
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Xihle 7S 







"IF- 


PrppartieB 
( reczys tallisatim 


Slemental analysis 


Ex. 2 




n 


faint faroNn ezystals 
(UttOB) 
BBS 264.5-266-0«C 


Oalc: 0,69.55; E,5.54; K»20.28 
Pound: 0,69.69? H,5.43; 11,20.04 


Ex. 3 


OR 


H 


Calnt ysUoif n«edle-like 
crystals 

(EtOR) 
no: 257.. 0-259. 0*C 


Calc: 0,71.04; H,5.30; 11,18.41 
Founds 0,70.76; H,5.04; N,18.32 


Ex. 4 


un 


a 


yellow czystalB 

(XSSF) 
WD! 301.0-303.0% 


Oale.s 0,72.83? H,4.82; N,22.35 
Found: 0.72.87; H,4.57; N,22.32 
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a 


faiAt brom crystals 
Ir^recipitated) 
nip: ^300*C 


CA.NA-1/3IL0 
Oalc: 0,67.45; H,4.96; K,16.56 
Found?. 0,67.38; H,4.7l; N,16.51 


Ex. 6 


SOjNHEt 


H 


light yellow crystals 
(DHF-B,0) 
mo I 207. 5-209. S*C 


Oalc: O,60.7S[^'',°i^35; H,17.7l 
Found: 0,60.88; B,5.26; N,17.57 


Ex. 7 


SO^-n-Pr 


H 


colorless crystals 

(CUF-B,0) 
xno: 199. 0-200. 0"C 


O^H^OS 
Oalc: 0,61.59; H,5.66; N,17.10 
Found: 0,61.47; R,5.56; N,17.33 


Ex. 8 




B 


faint yellow needle-like 
crystals 

(IBIF) 
mo: 297. 5-298. 5*»C 


Oalc: 0,60.74; H,5.35; K,17.71 
Found: 0,60.44; Kp5.49; N,17.SS 


Ex. 9 




H 


light brown crystals 
(nnp) 

wd: 298. 5-299. O'C 


0^A^,0 s 
Oalc: 0,58.84; H,4.66; lf,19.06 
Found: 0,58.59; H,4.66; M,18.95 


Ex. 10 


SOjNHj 


Me 


light teown crystals 
mo: 274.0-275.0*0 


aAJI,0^.1/4H,0 
oalc: 0,59.13; B,5.09; N,18.15 
Found: 0,59.17; B,5.41; N,18.10 


Ex. U 


SO^ 


Et 


light yellowish brown 
crystals 

(DHF-BtOR) 
mo: 283. 0-284. 0*C 


Oalc: 0,60.74^8,5.35; H,17.7l 

Found: 0,60.43; H,5.21; N,17.41 


Ex. 12 




n-Pr 


light brown needle-like 
crystals 
(EtOH) 
WDi 242.5-244.0*0 


o,,iyi,o,s 

Calc: 0,61.59; R,5.66; K,17.10 
Fotmd: 0,61.47; H,S.56; N,16.81 


Ex. 13 


so^ 


n-Bu 


light yellow needle-like 
crystals 
(BtOH) 
mo: 257.0-258. O'C 


Oalc: 0,^^773; H,6.00; N,16.36 
Founds 0,61.93; H,6.08; H,16.12 


Ex. 14 




n-Pen 


light brown crystals 
(EtOH) 
no: 244.0-244.5*0 


Oalc: 0,63.lS^fk!22; N,16.01 
Found: 0,63.31; H,6.29; K,16.04 



- 100 - 



Mbla 7« 






R 


R 


Fcpperties 
(reezyatalllsation 


Elensntal analysis 


Ex. IS 


SOJIR, 


iso-Fr 


colorleas aaedle^like 
crystals 
<cs,Gir*BtaH) 

mo: 265. 5-266. 0*C 


Calc . I C,^i^°*H,y. 7^ f 16 • 95 
Found: C«60.76f B,5.6ai N,1S.78 


Ex. 16 




iso-Bu 


light brown exystals 
(CH,Cl,-lteOB) 
no: 232. 0-234 .0*0 


Calc: 0,62.39; .H,5.95; N,16.54 
Pound: C,62.57; H,5.95; N,16.35 


Ex. 17 




iso-Pea 


colorless crystals 
8D: 249.5-253 . 5*0 


Calc: 0,63.&^'f4f22; 11,16.01 
Found: 0,62.92; H,6.38; K,15.87 


Ex. 18 




r< 

/ 


light yellow needle-like 
czystals 
(neaHi 
mos 245. 5-248. 5«C 


Calc: C»62.^S^^?i^.509 H,16.61 
Founds 0,62.52; B,5.33; N,16.50 


Ex. 19 




CP 


color leas crystals 
mo: 286. 5-287. 0»C 


Calc: C,52.41; 8,3.70; N,16.08 
Found: 0,52.38; R,3.66; R, 13.87 


Ex. 20 




Of P*W t^v 


light brown crystaJ.s 
iEraF-H,0} 
mo: 248.5-249.0*0 


C.A^^,0,S 
Calc: 0,54.42; B,4.35; N,15.11 
Pound: 0,54.13; H,4.49; K, 14.91 


Ex. 21 


SOJIR. 


CHjQH 


faint yellov crystals 
mo: 256. 0-258. 0»C 


c, A AO,s -1/311,0 
ca±c : c#3o.3d; h,4.91; i«,17.jo 
Found: 0,56.87; H,4.66; N,17.55 


Ex. 22 




CR,QMe 


colorless crystals 
mp: 248. 0-249. 0*C 


Calc: C,58.3S^Bfi!l4; N,17.02 
Found: 0,58.50; B,5.03; N,16.76 


Ex. 23 


SOJNR, 


* CHjOEt 


colocless crystals 

(DHF-BsO 
bid: 272, 5-274, 5»C 


Calc: C,59.287^,5.45; B,16.46 
Pound: 0,59.07; H,5.36; N,16.16 


Ex. 24 


SO,MRMe 


a 


colorless crystals 

(OHF-^O) 
mot 244.0-245.0*0 


c^;i,os 

Calc: 0,59.83; H,5.02; N,18.36 
Pound: 0,59.83; H,4.94; N,18.27 


Ex. 25 


sojagte 


Ite 


colorless crystals 

(DMP-H,0) 
no: 259.5-260.5*0 


Calc: C,60.7?lT*H*°i%5; N,17.71 
Found: 0,60.88; H,5.33; N,17.43 


Ex. 26 


SO,NRMe 


Et 


colorless crystals 

(OUF) 
no: 262.0-264.0*0 


Calc: C,61.59^',°i%6; B,17.10 
Found: 0,61.69; B,5.65; N,A8.86 
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Ex. 27 
Ex. 28 



Bsc. 29 



SO^KHMe 
S049BMe 



n-Pr 



n-Bu 



CH,OH 



Properties 
(recrystallixation 



colorless crystals 
(£B!F) 
- 233 ,5-234.5^ 
light brown crystals 

(HeOH) 
_np; 325.5»22g.5*C 



faint .yeUow plate 
crystals 
(UeOB) 



ital analysis 



Calc. 
Found: 



I. 



^'Vi'lV W,16.54 

r'f?'^"''^^"; N,16.01 
Found; C>63.04 r H,6.25? N,15.81 



CAA0.S-HC1.1/4H,0 
Calc : CSj.oi; H,5.0l7Ka5 .48 
Found: C,53.Q9; H,5.20; M,1S.18 



Ex. 30 



SOJOOfe 



faint brown crystals 

(BMP) 
aiP; 231. 0-232. Q»g 



Calc: 
FoTxod; 



C.f3.43; H,5.79; N,l€.08 
C,63.44; H.5 .79; N,15.95 



Ex. 31 



CH,0£t 



colorless crystals 

(UHF-^O) 
ng>t 239. 0-240, 5»e 



Calc: C,60. 73; N,15.93 

[Found; C.59.98y H,5.7S« W.IS .78 



Ex. 32 



Ca,OH 



light brown crystals 

(EtOB) 
_mi 223.0-22S.5*g 



Calc: C,71.68; H,5.70? N,17.60 
Pound! C.71.84; H,5,4B; N,17.36 



Ex. 33 



CH,OR 



Et 



colorless crystals 

(KeOa) 
to; 215 .5-217 .O'C 



Calc.: C,72.81;.K,6.40; N,l«.17 
Found; C,72.94g H,6.44: 16 . 17 



Ex. 34 



ch;oh 



n-Bu 



light brown crystals 
(HeOH) 
np; 289.0-289.5°C 



Calc: 
Found: 



C,67^2*}%, 
C,66.99 



HCl 

6.62; N,13.63 
H,6.89? N>13.62 



Ex. 35' 



CH^OR 



light brown prism 
- crystals 

(UeOH) 
Bp: a289.0!C, 
deeompoaed 



C^^,0-HC1.1/2H,0 
Calc: C,66.10; H,6.27; N,13.41 
Found: C,66.25| H,6.06; N,13.55 



Ex. 36 



CH^OH 



CH,OBt 



colorless crystals 

(BtOH) 
bo; 241. 0-242, 0*e 



C,A,N,0,.HC1 
Calc: C,63.99; H,6.10; M,13.57 
Found: C.64.13; H,6.10i H,13,37 



Ex. 37 



NBMs 



colorless crystals 

(AcOBt) 
CP: 229. 5-230. 5°C 



38 



He 



colorless crystals 

(CK,CM-EtOH) 
bp; 228. 0-229. Q'C 



Calc: C,59.83| H,S.02; K,18.36 
Found; C>59.57; H,4.94g N. 18 . 20 



C,^K|O.S 
Calc: C,60.74/ a,5.35; N,\7.71 
Found; C,60.77; H>5.34; K.l7 • 47 
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Tiblm 78 









Propertios 
(reczystallixation 


Elwmantal analysis 


Ex. 39 


NBHs 


Et 


colorless prism 
crystals 
iBfiaHi 
to: 180. 5-181. 5'C 


• C„H^OJ5*HC1.3/2H,0 
Calc: C,53.32; H,5.75; N,14.81 
Fomid: C,53.39; B,5.72; K,14.82 


Ex. 40 






light brown crystals 
(iso-PrOH) 
bid: 250. 5-253. 5°C 


aA^,o,s-Bci 

Calc: 0,57.44; B,5.70f N,15.22 
Found: C,57.18; B,5.63; Ka4.99 


Ex. 41 


llHHs 


n-Bu 


light brown crystals 
TOs 250.5->253.5*C 


Calc.s C, 5^1 rfi'^^ir! 5^5 ; K,14.77 
Found; C, 58.25; B,5.85? K,14,79 


Ex. 42 


NHUs 


r< 


colorless czystals 

(UfeOB) 
to: 235.0-235.5% 


C,^,0,S-BC1 
Calc: C,58.53; H,S.55; N,14.84 
Poundt C, 58.44; H,5.41; N, 14.82 


Ex. 43 


NHMs 


CB,OEt 


faint brown czystals 

(EtOH) 
TO! 218. 0-220. O'C 


Calc: C, 60.12; H,S.73; H,15.93 
Found: C,59.85; H,5.63; N,15.89 


Ex. 44 


KSTs 


H 


light brown crystals 
(DUF-R,0) 
to: 236i5-237.5'C 


Calc: C,65.6^|*^*?§%7; H,15.31 
Found: C,85.44; B,4.92; H,1S.11 


Ex. 45 


KHAe 


H 


colorless crystals 

(CK,Cl,-MeOH) 
TO: 247. 0-248. 0'C 


CA^.0.1/4H.O 
Calc: C,66.65; H,5.61; N,20.01 
Found: C, 68.59; H,5.43; K,20.00 


Ex. 46 


MIAc 


Me 


coxos^xess cryscaxs 
(BtaH-H,0) 
to: 2290''C, 
decoiBDosed 


tS KT f\ tr/^^ 
V , H. WjP * HCX 

Calc: C,63771; B,5.60| N,17.69 
Found: C,63.61| B,5.64| H,17.78 


Ex. 47 


NRAe 


Et 


colorless crystals 
(HeOR-H^O) . 

mp: 293. 5-29^. 5'C, 
decoTOosed 


CJ-^O-HCl 
Calc: C,647467 B,5.90; H.17-08 
Found: C«64.52; B,6.03; N,17.06 


Ex. 48 




n-Bu 


colorless crystals 
(CH,Cl,-MeQB) 
mot 2300*C 


Calc: C,65V827 B,6.58; N,15.89 
Found: C,65.63; B»6.44; Brl5.99 


Ex. 49 


NBn, 


n-Bu 


colorless crystals 

(AcOEt) 
to: 177. 0-178. 0"C 


C,AtN, 

Calc: C, 80.11; H,6.91; N,12.98 
Found: C, 79.93; H,6.85; N,12.75 


Ex. 50 


CBK«NBAc 


Bt 


colorless crystals 

(MeOK) 
to: 154. 0-155. 5*C 


C,A,N,0.1/2H,0 
Calc: C, 70.22; H,6.87; N, 0,7. 06 
Pound: C,70.46; B«6.78; K,17.05 



Example 51 

4- 12- (4-ainino-2-metlQri-iH-inddazo [4, 5-c] quinolin-1- 
yl) ethyl 1 benzyl alcohol 

(1) 4-[2-(4-chloro-2-methyl-lH-iinida2oI4,5-c]quinolin-l- 
yl) ethyl J benzyl alcohol 

To 2.57 g of 4-[2-[(3-amino-2-chloroquinolin-^4- 
yl) amino 1 ethyl J benzyl alcohol there was added 7.2 ml of triethyl 
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torthoacetate, and the mixture was stirred at 120-140«C for 28 
hours. After adding n-hexane to the reaction mixture and 
removing it by decantation. the residue was purified by column 
chromatography [silica gel, methylene chloride/methanol (IsO- 
30:1)] to obtain 1.66 g of light yellow crystals. 

(2) 4- [2- (2-methyl-4-phenw?y-lH-imidazor4,5-cJ«iuinolin-l- 

yl) ethyl 1 benzyl alcohol 

To 1.50 g of 4-[2-(4-chloro-2-methyl-lH-imida2o[4,5- 
c]quinolin-l-yl)ethyl]benzyl alcohol the're were added 0.73 g of 
potassium hydroxide and 4.02 g of phenol, and the mixture was 
stirred at 120-C for 6 hours. After adding water and a 10% 
sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 10, methylene chloride was added for 
extraction. The methylene chloride layer was ^shed first with 
a 10% sodium hydroxide aqueous solution, v^ter and then with 
saturated saline, and after dewa taring, the solvent was 
distilled off under reduced pressure to obtain 1.20 g of light 
brown crystals. 

(3) 4-[2-(4-amino-2-methyl-lH-imidazo[4,5-c]quinolin-l- 
yl) ethyl] benzyl alcohol 

To 1.00 g of 4-[2-(2-methyl-4-phenoxy-lH-imidazot4,5- 
c]quinolin-l-yl)ethyl]benzyl alcohol there was added 4.52 g of 
ammonium acetate, and th6 mixture was stirred at 140-C for 6 
hours. After the reaction, a 10* sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then 
extraction was performed with a mixed solution of methylene 
chloride and methanol (10:1). The organic layer was 
concentrated under reduced pressure, 3.8 ml of methanol and 0.2 
nd of a 2 N sodium hydroxide aqueous solution were added to the 
residue, and the mixture was stirred at SCC for one hour." The 
reaction solution was stirred on ice to obtain 0.26 g of 
crystals. Recrystallization from ethanol yielded colorless • 
crystals with a melting point of 236.0-237 .0»C. 
Elemental analysis: Cj,H,^^o 
Calculated: C, 72.27; H, 6.06; N, 16.86 
Found: C, 72.05; H, 6.07; N, 16.64 

The compounds for Examples 52-79 listed in Tables 79 to 84 
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) 



Were obtained by the same method as Escainple 1. 









Properties 
(reexystallization 

■OlVfglt^ 


Elemental analysis 


Ex. 52 




E 


light farofim ezystals 
(DUF-H,0} 
mpi 292.5»294.0*C 


Calc: C^^e^/'^.V.^? W, 18.74 
Found: C^57.73; H,5.48; N,18.49 


Ex. 53 




Ma 


eoloclesB czystala 

(MeOH) 
no: 261.5-253. O^C 


CAAOjS -3/41^0 
Calc: C,57.19; H.6.19; H,17.55 
Pound: C,57.39; H,5.95; K,17.27 


Ex. 54 


so^ 


Bt 


colorless crystals 

(MeOH) 
BP! 281.0-283.0*C 


Calc . : C^^'eTeS^'H.V.^? H, 17 • 14 
Pound: 0,58.59; H,6.15; N,17.17 


Ex. 55 


so^ 


n-Bu 


light brown crystals 
(EtOB) 
mp: 240. 0-241. 0*C 


Calc: C,61.8lf^*H°l%4; M,'l6.38 
Found: C,61.52; R,6.85; N.16.17 


Ex. 56 




ca,0Et 


light tarown plate 
crystals 
(BtOB) 
no: 254. 5-256. ©•C 


Calc: C,58.%7n2f°i%4; 16.30 
Found: C,59.02; H,6.43; H,16.16 


Ex. 57 


cajOE 


B 


colorless crystals 

(EtOH) 
mo: 223. 5-225. 0«C 


Calc: C,70.7if^*6.88; M,17..30 
Pound: C,70.90; H,6.e4; K,17.30 


Ex. 58 


cajoR 


Me 


light brown crystals 
(iso-PrOB) 
to: 230, 0-231. 0*C 


Calc: C,71.43f*^'7,l9; Na6.65 
Found: 0,71.31; H,7.37; 9,16.40 


Ex. 59 


CHJOR 


Et 


colorless crystals 
(BtOH) 
to: 222. 5-224-. S 


Calc: C,71.9?^h!'7,48; Hrl5.99 
iFound: C.71.70: H.7.4at M.16.0S 
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Hbla 80 









Propertiea 
(reerystallization 
solvent) 


Elemental analysis 


Ex. 60 


CHjOH 


r< 


light brown crystals 
{TBF) 
mi 231, 5-232. 5*C 


Calc: C,73.3^?f^*7.50; N,14.88 
Found; C,73.34y H>7.60; N,14.70 


Ex. 61 


HRZfS 


R 


(IteOH) 


Sp^i°lS'^Cl.l/4H,0 
Calc.: Cr,S3.5i; H,5.79; N,16.42 
Found: C>53.64; H,5.88; K,16,30 


Ex. 62 


MHUs 


He 


llffht. brown crystals 
(MftOR) 
no; 292.0-293 .O^C 


CL,^0,S.2HC1 
Calc.s 0,50.85; H,5.76; H,14.82 
Found: C,51.00; R,5.95; N,14.77 


Ex. 63 


MHMs 


Et . 


light brown crystals 
(iso-PrOR} 
ao: 202. 3*204. Q*C 


calc: C,60.S^^*°I%8; K,16.94 
round; C,60.96; H,6.46; N,16.80 


Ex. 64 


mass 


n-Bu 


colorless crystals 

(EtOH) 
no; 27S.0-27fi.^*r 


CAA08S.2HC1 
Calc: C,51.69j H«6.46; K,13.61 
Found: C,S3.86| R,6.36; M,13.49 


Ex. 65 


NHHs 


CB»OEt 


light Isrown needle- 
lilce crystals 
(EtOH) 


C.AiK,0^-BCl 
Calc: C,55.05; H,6.30; R,14.59 
Found: C,S5.01; H,6.27; N,14.42 


Ex. 66 


NHAe 


B 


light brown crystals 
(EHF) 
mo: 294.0-295-5'C 


CJHL1L0.HC1-1/4H,0 
Calc: 0,61.53? H,6.33; k;17.94 
Found: 0,61.46? H,6.33? K,18.04 


Ex. 67 


MHAc 


Ma 


light brown crystals 

(TOP) 
WP: 236. 0-237. 0*C 


^AiN.0-l/4H,0 
Calc: 0,68.54? R,6.99? H,19.03 
Found: 0,68.76; H.7.00; N,18.76 


Ex. 68 


NHAc 


Bt 


light brown crystals 
(MeOH-HjO) 
no; 134. 0-135. 5*C 


Calc: 0,66*!'^,^H,7!39f N,17.71 
Found: C, 66.67? H,7.59; N.17.43 


Ex. 69 


NHAe 


n-Bu 


light brown crystals 
(KeOH) 
mo: 2300'C 


Calc: c]*6S^\ 


.0*m!l.l/2H,0 

il? H,7.38? K,15.53 

)7? H,7.17; N,15.70 


Ex. 70 


CSSleNKAc 


K 


colorless crystals 

(EtOB) 
iqp: 253. 0-254. 0*C, 
decomoosed 


Calc: 0,63.»; H,6.82; N>16.92 
Found: 0,63.53; R,6.89; N,16.86 



- 106 - 



Tabic 81 



ode 



Properties 

bcom liquid 

NHR spectrum * (CDCl.) ppm: 1.20(3H, t, J-7Hs), 1.80- 
2.00(4H,m), 2.80-3. 15(6H, m) , 3/01(3H, m) , 3.5K2H, q, 
i^l^iL ^d^^^'Jl ^-^C^H' t, J.7.5HX), 4.52(2h/«) 

J-8.5HX), 6.89(2H, d, 

J-8.5HX), 7.12-7. 40(5H, m) 

IR apectrum V(llq) em": 3320, 3180 
Maga gpeetrum m/z; 469(1^^ 



71 



Ttable 82 






r 




Properties 
(reerystallization 
fiolvent) 


Elemental analysis 


Ex. 72 




R 


light yellow crystals 
(OHF-H^O) 
no: 273. 0-274. 0"C 


Calc: C,58.8*<u"h'°1!66; N,19.06 
Found: C,58.62; H,4.51; N,18.85 


Ex. 73 


B-SQ^ 


R 


liAt brown crystals 

(DMP-HjO) • 
woi 2S8. 5-260. 0*C 


Calc: C, 58.84; H,4.66| N,19.06 
Pound: C, 58.56; R,4.47; N,19.12 


Ex. 74 


p-SOW 


Me 


colorless crystals 

(BtOH) 
wot 257. 0-257. S»C 


Calc: C,59.fifJu"H?§%2; Na8.36 
Pound: C, 59.53; R,4.79; 18.16 


Ex. 75 


P-SO^ 


QMe 


light brown needle- 
like crystals 
(DMF-H,0) 
mo: 277. 0-278. O^C 


Calcs C,57.4*i^!'4%2| N,17.62 
Found: C,57.08; H,4.66; N«17.47 


Ex. 76 


p-so^ 


CI 


light brown crystals 
(EtOH) 
nns: 277. 0-278. O^C 


C,ft,ClN,0,S*9/BIL0 
Calc: C.51.21; H,4.35; N*16.50 
Found: C,51.42; R,4.19; N,16.22 
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Table 83 





Properties 
(reexystallization 
■olvent) 


Elemental analysis 


E3C. 77 


(Etcm) 

no: 238. 0-239. 0«C 


Calc: C,51.4'^*^°l%5; N,18.75 
Pound: C,51.25; H.3.91; ya8.47 



Tabla 84 






n 


Properties 
( recxys talliz&tion 


Elemental analysis 


Ex. 78 


1 


light brown crystals 
(EMF-HjO) 
mo: 297. 0-299. 5*C 


C,^,0,S.1/8H,0 
Calc: C,57.ai; H,4.32; K,19.69 
Potmd: C,57.19j H,4.07; N,19.40 


Ex. 79 


3 


light brown crystals 
(DMF-H,0) 
mo: 289. 5-290. 5^C 


C,AiN«0,S- 1/6^0 
Calc.s C,59.3tf; H,5.0T; N,18.22 
Pound: C,59.47; B,4.8S; N,18.02 



Example 80 

N- [4- 12- (4-ainino-2-ethoxyniethyl-lH-iinidazo [4, S-cJquinolin-l- 
yl ) ethyl Iphenyl ] acetamide 

A suspension of 2.20 g of N- [4- [2- (4-dibenzylaiBino-2- • 
ethoxymethyl-lH-imidazo [4, 5-c] guinolin-l-yl) ethyl Iphenyl] 
acetamide, 4.00 g of Perlman's reagent and 14.28 g of ammonium 
formate in 70 ml of methanol was refliuced for 53 hours. The 
catalyst was filtered off, and the solvent was distilled off 
under, reduced pressure. Water and saturated saline were added 
to the residue and extraction was performed with methylene 
chloride. After dewatering the extract, the solvent was 
distilled off tmder reduced pressure. The obtained residue was 
washed with isopropyl ether to obtain 1.24 g of colorless 
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Crystals. Recrystallization from isppropanol yielded colorless 
crystals with a melting point of 207. 0-208. 0°C. 
Elemental analysis: CaH^,o,.l/2H,0 
Calcxaated: C, 66,97; H, 6.35; H, 16.98 
Found: C, 66.90; H, 6.28; N, 16.81 

The compounds for Sxaa^les 81-84 listed in Tables 85 to 87 
were obtained by the same method as Example 80. 

Table 8S 






R* 


R'- 


R' " 


Properties 
(reczystallization 
solvent) 


Blemental azuQ.ysis 


Ex. 81 


CHKMR 


CB,OBt 


H 


colorless crystals 

(EtOH) 
TO! 231. 5-232. 0'C 


Calc: C,70.7S; H,6.71; H,14.35 
Found: C,70.66; B,6.74; N,14.32 


Ex. 62 




H 


He 


light yellow 
crystals 
(AcOEt) 
nv: 188. 5*169. 0*C 


Calc: C.66.227 H«5.34; n,14.8S 
Found: C,66.01; a«5.35; H,14.72 



Table 86 






R* 


R^ 


Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ex. 83 




CK,OEt 


colorless crystals 
(MeOH) 
bd: 2300*C 


CJL^,0,.HC1 
Calc: C,62.22; H,6.81; K,'15.77 
Found: C,62.007 a,6.87; n,15.74 



Table 87 



H2NO38; 
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(rvczystaUizaUoa 

SOlvenfcJ 


Slenental onalysia 


£x. 84 


colorless cxym^uS~' 

dteOB) 
no: 275. 0*275. !!*r* 


Pound: C>56>72? H,3,26; H.19.18 



Exan5)le 85 • . 

1- [2- (4-aininophenyl) ethyl] -iH-imidazo [4, 5-c]quinoliIle-4- 
a^line • hyc3rochloride 

To 8.00 g of N-[4-[2-(4-aniino-lH-iinidazot4,5-clguinolin-l- 
yl)ethyl]phenyl]acetainide there was added 40 ml of 2 N 
hydrochloric acid,- and the- mixture was stirred at 120»C for one 
hour. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 7, and then the 
precipitated crystals were filtered off and purified by column 
chromatography [silica gel. methylene chloride/methanol (20:1)1, 
after which ethanolic hydrogen chloride was added and the 
precipitated crystals were filtered off to obtain 3.50 g of 
colorless crystals. Recrystallization from a mixed solution of 
methanol and water yielded colorless crystals with a melting 
point of 275. 0-283. 0»C. 
Elemental analysis: Ci^^,.2HCl -1/411,0 
Calculated: C, 56.78; H,'5.16; N, .18.39 
Found: C, 56.78; H, 5.11; N, 18."i2 

The compounds for Examples 86-104 listed in Tables 88 and 89 
were obtained by the same method as Exaii5>le 85. 
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ir 




Prppertlea 
(recryBtalllsatloa 
volvent:} 


Elemental analvaia 




mr 


Me 


(THF) 
np: 235. 0-236. 0«C 


Calc.: C, 71.90; H/6.03; K,22.07 
Pound: C,71.89; H,6.24; K,21.81 


e« HI 

CmC« O / 


MH, 


Bt 


£aiAt brown crystals 
(MeOH-H,0) 
bp; 202, 0-203. 0*C 


Calc.s C,72.48; B*6.39r W,21.13 
Pound: C, 72.64; H.6.33; H.20.95 


Bx. 88 






Calnt JbroMn crystals 
(AcOEt) 
np; 187. 0-188. 0*C 


Calc: C,73.51?^.01; N,19.48 
Pound: C.73.78f S.6 93 1 fi 19 


Ex. 89 




caoEt 


(iso-PrOH) 
np; 208. 0-208. 5*C 


Calc: C, 69. 7^/^*6,41; M,19.38 
Pound: C,69.85; H.6.40; W,19.38 


Ex. 90 


KHUe 


H 


colorless crystals 
(MeOH) 

np; 245,0-246.0^ 


C^^.2BC1.5/4H,0 
Calc: C,55.28; H,5.74; N,16.96 
Pound: C.5S.39; H,5.52; N,16.98 


Ex. 91 


mote 


Me 


(EtOH) 
np: 275,0-276.5T 


C,A^.-2HC1.3/2H,0 
Calc: C,5ff.69; H,6.08; Ha6.24 
Pound; C>55.76; H,6.20; N>16.09 


Ex. 92 


NHMfi 


Bt 


ixg&t brown crystals 
(BtOH) 
BD: 271. 0-273. 0*'C 


(1,,B^.2HC1.H.0 
Calc: 0,57 .JO; S.6.24; N.16.05 
Pound: C,S7.80; H, 6.15; M. 15. 95 


Bx. 93 


NHMe 


n-Bu 


light grayish brown 
crystals 
(BtQB) 
893 173.0-175.0*0. 


qAfMt'3BCl.l/4lLO 
Calc: C»56.68; H,6.30; Na4.37 
Pound; C,56.97; H,6.59; 11,14.08 


Ex. 94 


NHMa 


CBjOBt 


colorless crystals 

(AeOBt) . 
nP! 156.0«156.5*C 


Calc: C,70.3^i^Hl'6.71; N,18.65 
Pound; 0,70.29; H,6.44; H,18.49 
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Table 89 





8- 




Properties 
( reezye taUisation 
Qolvenfc) 


Elemental analysis 


Ex. 95 




H 


(MeOB) 
mp: 264. 0-265. 0*C 


C,A|M,-2HC1 
Calc: C,56.85; H,6.10; N,18.41 


Bx. 9€ 




Me 


light brown crystals 
(AeOEt) 
no; 192. 0-193. 0'C 


Calc. C.71.00, H.V.21; N.21.79 
Found: C,70.98i B.7.34- rJ 91 aq 


Ex. 97 


HH, 


Et 


faint .yellow crystals 
(EtC3H) 
mp: ^85*C, 


C,AA*2HCl-5/4H,0 
Calc: C,55.75; H,6.90; N,16.25 
Found: C,55.80; H,6.0l; N,16.29 


Ex. 98 




n<-Bu 


light yellow crystals 
(iso-PrOH) 
Bp: 245.0-252 •©•C, 


C,A^'2HC1.3/4H,0 
Calc: C,5S.73; H,7.28; N,15.57 
Founds C,58. 51? H,7.20; N,1S.38 


Ex. 99 


KH, 


CR,OBt 


color iess crystals 

(EtOH) 
BD: 259. 0-260. 0'C 


C,Aj»|0-2HCl 
Calc. 5 C,57.53j H.6.67; H,15.98 
Found: C,57.52; R,6.80; K.IS.BS 


AX. xuo 




B 


light brown crystals 
(BtOB) 
BID! 224. 5-225. 5'C 


C|JUi;-2BCl*BL0 
Calc: C,5S.l4/ a,6.60; 11,16.98 
Found: C,35.17; H,6.56; H,17,13 


Ex. 101 


NHMe 


Me 


light brown crystals 
(BtOH) 
mp: 284. 0-285. 0*C 


C„^ .2HC1.7/2H,0 
Calc: C,5i5f.96i H,7.27;" N,14.86 
Found: 0,50.89; H,7.20; N,14.79 


Bx. 102 


MHMe 


Et 


brown crystals 
(EtOK) 
Bp: 274. 0-285. 0"C, 
" decomposed 


CL,H^,.2HC1.3H,0 
Calc: C,52.94; H,7.40; N.14.70 
Found: C,52.71; H,7.21; N,14.69 


Ex. 103 


MHUe 


n-Bu 


colorless crystals 

(EtOH)^ 
mp: 161. 0-163. 5»C, 
decomposed 


C,AiN.-3HC1.5/4ILO 
Calc: C,54.23; H,7.22; N,13.75 
Found: C, 54.28; H,7.40; N,13.83 


Bx. 104 




R 


light brown crystals 
(EtOB) 
Bip: 207. 0-210. 0*C, 


Calc: C^f^is^R^S.Bf: N/16.43 
Found: C,S6.38; B,6.76; N,16.39 



Exainple 105 

1- [2- {4-aniinophenyl) ethyl] -2-n-butyl-lH-iinida2ot4 , 5-c] quinoline- 
4 -amine 

A suspension of 18.8 g of 1-12- [4- (dibenzylamino) phenyl] 
ethyl] -2-n-butyl-lH-iinidazor4, 5-c] guinoline-4-aniine, 3.76 g of 
Perlman's reagent, 33.0 g of anmonium formate and 600 ml of 
methanol was refluxed for 7 hours. The catalyst was filtered 
off and the solvent was distilled off. Water was added to the 
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6btained residue, the liquid was adjusted to pH 9 with a 10% 
sodium hydroxide aqueous solution, and extraction was performed 
with methylene chloride. After washing the extract with water 
and dewatering, the solvent was distilled off and the obtained 
residue was washed with ethyl acetate and recrystallized from 
isopropanol to obtain colorless crystals with a melting point of 
191. 0-192. CC. . 
Elemental analysis: C^^EJS, 
Calculated: C, 73.51; H, 7.01; N, 19.48 ' 
Found: C, 73.41; H, 6.90; N, 19.22 

The compound for Example 106 listed in Table 90 was obtained 
by the same method- as Exaaqple 105 . 

Tabl* 90 





R" 


K- 


Properties 
( recrys tallisatiozL 
solvent? 


Elemental analysis 


Ex. 106 


NHHe 


CH.OEt 


light brown crystals 
(AcOSt) 
inp: 127. 0-128. ^•C 


Calc: C,69.63f^7.70; H,18.45 
Pound: C,e9.67; B,7.69r N,18.17 



Exanrple 107 

1- [2- (4-aniinophenyl) ethyl] -1,6,7, 8-tetrahydrocyclppenta tb] 
imidazo [4 , S-d] pyridine-4-axnine • hydrochloride 

A mixture of 0.81 g of N,N-dibenzyl-l- [2- [4- 
( dibenzylamino ) phenyl ] ethyl ] -1 , 6 , 7 , 8 - te trahydrocyclopenta [b] 
imidazo[4,5-d]pyridine-4-ainine, 0.16 g of Perlman's reagent, 
1.56 g of ammonium formate and 40 ml of methanol was refluxed 
for 30.5 hours. The catalyst was filtered off, and the solvent 
Ktfas distilled off. Water was added to the residue, the liquid 
was adjusted to pH 9 with a 10% potassium carbonate aqueous 
solution, and methylene chloride was added. The precipitated 
crystals were filtered off, and after separating off the 
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methylene chloride layer, the aqueous layer was further 
extracted with methylene chloride. The methylene chloride layer 
was dewatered, and then the solvent was distilled off to obtain 
colorless crystals. These were combined with the previous 
crystals and a common method was used to obtain 0.41 g of 
colorless crystals as a hydrochloride. Recrystallization from 
methanol yielded colorless crystals with a melting point of 
259. 0-260. 0"C (deconposed) . 
Elemental analysis: CitHuN,-2HG1 
Calculated: C, 55.74; H, 5.78; N, 19.12 
Found: C, 55.76; H, 5.89; 19.07 

The conpoundsfor Exanples 108-109 listed in Table 91 were 
obtained by the same method as Example 107. 



Table 91 







Proper tiaa 
fgeegyghjilligatian solvent) 


Elemental analysis 


Ex. 108 


Bt 


light yellowish brown 
crystals 
(EtOH) 
lip: 266. 0-268. 0"C, * 


C,fiJL • 2HC1 • l/3EtOH -H-O 
Calc; C«55.23; E,6.63; H,l«.37 
Founds C. 55.24; R*6.64| 11,16.57 


Ex. 109 


CK,OEt 


light brown crystals 
(EtOR) 
ap: 250. 5-251. 


C„H^,0 - 2HC1 • 1 / 4H,0 
Calc: C, 56.01; H,6.46; N,16.33 
Found: C, 56.23; H,6.31; N«16.0B 



Example 110 

1- [2 - (4-ureidophenyl) ethyl] -IH-iiciidazo [4, 5-clquinoline-4-amine 
After dissolving 800 mg of l-[2-(4-aminophBnyl)ethyl]-lH- 
iniidazoI4,5-c]quinoline-4-amine in a mixed solution of 8 ml of 
acetic acid and 4.8 ml of water, a solution of 400 mg of sodium 
cyanate in 4.8 ml of water was added while stirring at room 
teirrperature, and stirring at room temperature was continued for 
2 hours. After adding a 10% sodium hydroxide aqueous solution 
to the reaction solution to adjust the liquid to pH 9 and 
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filtering off the crystals, they were washed with water to 
obtain 790 mg of crystals. Recrystallization from a mixed 
solution of ethanol and^water yielded faint brown crystals with 
a melting point of 300*C or higher. 
Elemental analysis: CJi^fi 
Calculated: C, 65.88; 5-24; N, 24.26 
Fo\ind: C, 66.OO7 Hr 5.14; 24.07 

Exan^le 111* 

1 - [ 2 - [ 4 - (N • -methyl thioureido) phenyl ] ethyl ] -IH-imidazo [4,5- 
c] quinoline-4-amine 

To 800 mg of l-[2-(4-aminpphenyl)ethyl]-lH-imidazo[4,5- 
c]quinoline-4-amine there were added 24 ml of methanol and 0.60 
ml of methyl isothiocyanate, and the mixture was stirred at 40®C 
for 15 hours. After cooling the reaction solution, the 
precipitated crystals were filtered off to obtain 770 mg of 
crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
220. 0-221. 5'C. 
Elemental ainalysis: CjpH,^,S 
Calculated: C. 63.81;" H, 5.35; N, 22.32 
Found: C, 63.60; H, 5.13; N, 22.05 

Example 112 ' 

1- [2- (4-acetylphenyl) ethyl] -IH-imidazo [4, 5-c] quinoline-4-amine 

To 3.89 g of 2-[4-[2-{4-phenoxy-lH-imidazo[4,5-c]quinolin- 
l-yl)ethyl]phenyl-2-methyl-l,3-^dioxolane there was added 33.2 g 
of ammonium acetate, and the mixtiire was stirred at 140^C for 3 
hours. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjxxst the liquid to pH 8, and then the 
precipitated crystals were filtered off and washed with water to 
obtain 2.83 g of light brown crystals. Recrystallization from a 
mixed solution of methylene chloride and methanol yielded 
colorless crystals with a melting point of 267.0-269.0*C. 
Elemental analysis: C^H^^^O 
Calculated: C, 72.71; H, 5.49; N, 16.96 
Found: C, 72.41; H, 5.34; N, 16.70 
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£!3caople 113 

1- [2- C4- (l-hydroxyiminoethyDphenyl] ethyl] -iH-imidazo [4,5- 
c ] gulnoline-4-ainlne 

To 1.63 g of l-[2.-(4-acetylpheivl)ethyl]-lH-iBiie[a2o(4,5- 
c](iuinoline-4 -amine there were added 0.38 g. of Ivdros^lamlne 
hydrochloride, 1.34 g of sodium acetate* 311,0 and 16 ml of ethanol, 
and the mixture was refluxed for 2 hours. After concentrating 
the reaction solution under reduced pres&iire, water was added ^ 
and the precipitated crystals were filtered off to obtain 1.47 g 
of crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
269. 0-270. 5»C. 
Elemental analysis; C^^i^fi 
Calculated: C, 69.55; H, 5.54; N, 20.28 
Found: C, 69.34; H, 5.54; N, 20.11 

Example 114 

1- [2- [4- ( 1-aminoethyl) phenyl] ethyl i -lH-imidazo [4,5-0] quiaoline- 

4-cunine 

To 500 mg of l-[2-[4-{l-hydroxyiminoethyl)phenyl]etlvl]-lH- 
imidazo[4,5-c]quinoline-4-amine there were added 150 ml of 10% 
methanolic ammonia and 1-ml of Raney nickel, and the mixture was 
stirred under a hydrogen pressure of 5 atmospheres at 50°C for 80 
hours. After cooling the reaction solution, the solvent was 
filtered off and concentrated under reduced pressure to obtain 
300 mg of crystals. Recrystallization from ethanol yielded 
faint brown crystals with a melting point of 222. 0-224. 0"C. 
Elemental analysis: C„H„N, ** • 

Calculated: C, 72.48; H, 6.39; K, 21.13 
Found: C, 72.46; H, 6.39; N, 20.86 

Exait^le 115 

Ethyl 4- [2- (4-amino-lH-imida2o [4, 5-c] quinolin-l-yl) ethyl] 
benzoate 

To 550 mg of 4- [2- (4-amino-lH-imida2o [4, 5-c] quinolin-l- 
yl) ethyl] benzoic acid there were added 28 ml of ethanol and 2.8 
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ml of concentrated sulfuric acid, and the mixture was refluxed 
for 5 hours. After concentrating the reaction solution under 
reduced pressure, water and a 10% sodltim l^droxide aqueous 
solution were added to adjust the liquid to pH 9, and the 
precipitated crystals were filtered off to obtain 550 mg of 
light brbwn crystals. Recrystallization from methanol yielded 
light brown needle-like crystals with a melting point of 180.0- 
182. O'C. 

Elemental analysis: C^E^^fi^ 
Calculated: 69.98; 5.59; N, 15.55 
Found: 69.98; H, 5.39; N, 15.62 

Experimental Exanple 1: Interferon a inductivity in human cells 

Table 1 shows interferon a inductivities in human cells for 
the purpose of demonstrating the excellent"*ef feet of the 
compoxinds of the invention. The following coznpounds were used 
as the control agents • 

Control agent A: l-isobutyl-lH-imidazo[4,5-c]quinoline-4-amine 
(common name: imiquimod) 

Control agent B: 1- (2-phenylethyl) -lH-imida2o[4,5-clquinoline-4- 
amine 

1. Preparation of blood cells for culturing 

Whole blood was collected by^ venipuncture into a 50 ml 
centrifuge tube containing 170 ul of Novo Heparin Injection 1000 

(Novo Nordisk A/S) . Peripheral blood monocytes (PBMCs) were 
prepared with a Leuco PREPTM (Becton Dickinson; Reorder No. 
2751) cell separation tube, and were cultured to a cell density 
of 1 X 106 cells/ml in RPM-1640 medium (Nissui Pharmaceuticals, 
KK.; Code 05918) containing 2 znM L-glutamine (LIFE TECHNOLOGIES; 
Cat. No. 25030-016) and a penicillin-streptoxcQ^cin solution 

(final concentration: 100 U/ml penicillin, 100 ug/ml 
streptomycin, LIFE TECHNOLOGIES; Cat, No. 15145-014) to which 
10% fetal bovine serum (INTER6EN COMPANY; Cat. No. 1020-90) had 
been added. 

2 . Preparation of compounds 
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The casBpoxmds were suspended to 1 mg/ml i n 0,1 N 
hydrochloric acid and then solubilized by dilution with 
physiological saline. The confounds were tested in a 
concentration range of 0,03 ug/xnl to 3.0 ixg/ml, 

3. Incubation 

A 50 ul portion of the test conqpound solution or solvent was 
added to a 96-well (flat-bottom) MicroTest III™ (Becton 
Dickinson; FALCON 3072) cell culturing plate> and 200 ul of the 
PMBC in the medium was added to each full well. The plate was 
covered with a plastic lid and incubated for two days at 37'C in 
a 5% carbon dioxide atmosphere. 

4. Sepaoration 

Following the incubation, the plate was coated with PLATE 
SEALER S (Coster Corporation; Cat. No. 3095) and then 
centrifuged at 2000 rpm (740xG, rotor; RS-96SA/6) in a Universal 
cooling centrifuge (KDBOTA 5800, manufactured by Kubota 
Laboratories) at 4®C for 5 minutes. The culture supematants 
were used as samples. 

5. Interferon a assay 

This was accons>llshed by enzyme immunoassay. Using a 
Cytoscreen™ human interferon a assay Icit (BIOSOURCE; Cat. #ASY- 
05), ai 96-well plate immobilizirfg mouse anti-htiman interferon a 
monoclonal antibodies (primary antibodies) was stab j acted to an 
antigen-antibody reaction to bind the interferon a in 100 ul of 
sample. Subsequent binding of rabbit anti-hijman interferon a 
polyclonal antibodies (secondary antibodies) was followed*'by 
binding of anti-rabbit antibodies labeled with peroxidase.- 
Tetramethylbenzidine was used for coloration and the reaction 
was terminated. The absorbance at 450 nm was then meastired with 
a Vmax kinetic microplate reader (Molecular Devices) . All of 
the results were obtained with the values es^ressed in pg/ml 
based on an interferon a standard curve. The results are shown 
in Tables 92 and 93. 



- 118 - 



Table 93 
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Table 93 





I&terfeaeon a inrturrtivity (pg/al) 
Dose eoneenesration (tig/ml) 




0.01 


0.03 


0.10 


0.3 


1 


3 






602 


493 


756 


768 








869 


875 


794 


771 


717 


Example 95 




786 


475 


765 


553 




Example 96 


1012 


1099 


1336 


1100 


794 


780 


Example 98 


854 


263 


341 


233 


190 




Example 99 , 


557 


347 


238 


230 


189 


155 


Example 101 


U5 


463 


760 


764 


598 


457 


Example 106 


353 


.553 


668 


659 


602 


576 


Example 107 






737 


336 


546 


381 


Control aaent A 




22 


29 


73 


50 


34 


Control acrent B 




28 


62 


69 


68 


49 



The compo\inds of the invention exhibited more excellent 
interferon a inductivity than the control agents, and are 
therefore highly useful for treatment of diseases caused by 
viruses, such as rheumatoid arthritis, warl^s, hepatitis B, 
hepatitis C, etc. and for cancer and other neoplastic diseases. 
[Effect of the Invention] 

The conpounds of the invention have excellent interferon 
inductivity and are therefore highly useful for treatment of 
diseases caused by viruses, such as rheiamatoid arthritis, warts, 
hepatitis 6, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
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